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TYPICAL FIREBOX WITH COMBUSTION CHAMBER CONVERTED 
FROM COAL TO OIL BURNING 


> 


This is the shape of the This is the shape of the 
flame with the back flame with the front 
end oil burner. end oil burner. 


The back end burner gives approximately twice the flame length. 


Increased flame length means increased economy. 


AMERICAN ARCH COMPANY 
30 Church Street, New York 
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Every visitor to our plant tarries awhile here— 
for it is very fascinating to watch a Ludlum 
Electric Crucible Furnace teeming into the 


ladle. 
The Ludlum Electric Crucible Furnace was 


developed entirely by us, to meet our own indi- 
vidual requirements. It produces unexcelled 
quality of absolutely controlled analysis. 


Do you realize that the majority of twist 
drill and milling cutter manufacturers in 
America are using Ludlum Steels? 


Among the Ludlum “Consistently Uniform” 
Brands are 


MOHAWK EXTRA POMPTON 
High Speed Steel Carbon Tool Steel 
ALBANY ONEIDA 
Alloy Tool Steel Oil Hardening Tool Steel 
HURON TETON 
Alloy Die Steel Ball Bearing Steel 
YUMA SEMINOLE 


Chrome Magnet Steel “Fool Proof’ Chisel Steel 


LUDLUM STEEL COMPANY 


General Offices and Works 


WATERVLIET, N. Y. 
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Teeming One of Our Electric Crucible Furnaces 


Ludlum Electric Crucible Steel 





LUDLUM STEEL 


Established <Wown> 1854 


CONSISTENTLY UNIFORM 


LUDLUM STEEL CO. 
WATERVLIET, mY, 








“Prompt shipment from warehouse stock 
Y., or Detroit, Mich.— 
handled through our District Offices.” 


at- Watervliet, N. 


New York City 
Philadelphia, Pa. 
Cambridge, Mass. 
Chicago, Il. 


This LUDLUM—tText Book is a 
complete treatise on the various 
tool steels. It describes the cor- 
rect method of forging, hardening, 
tempering, annealing. It contains 
accurate calculation tables and 
other valuable information. Pca 
ask us for it and it’s yours, e. 


Branch Offices 


Detroit, Mich. 


POMC 0000000000 


Buffalo, N. Y. 
Cleveland, Ohio 


Cincinnati, Ohio 


Fepruary, 1920 
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There are many varieties of railway supply salesmen. It is advantage in railway shops) and which might otherwise never 


quite noticeable, however, that gradually but steadily these 
men are becoming less and less of the 


Use the pure salesmanship type, and are more 
Railway and more taking on the functions of 
Supplymen engineering experts and practical serv- 


ice men. Service, not price, is the 
prime consideration in the eyes of the keen and far-sighted 
railroad buyer, and the railway supply manufacturer has 
awakened to a realization of this and is organizing his forces 
accordingly. It is indeed not out of place here to note that 
some of the railway supply manufacturers have helped to 
bring about this condition by being forced to demonstrate 
their devices thoroughly and then to follow them up closely 
in service when they were finally adopted. 

The personal factor is therefore becoming of less and less 
importance in negotiating sales; the hard-headed railway 
officer is looking for real and lasting results—in fact, he must 
do this in order to overcome the effect of the rising costs and 
hold his job, as he will make a desperate fight to prevent being 
separated from the payroll. Many mechanical department 
officers realize the opportunity of securing valuable informa- 
tion and assistance from the representatives of the manufac- 
turers, who are constantly traveling about the country and 
keeping in touch with the best practices on the most progres- 
sive roads. 

For some reason, however, the railway repair shop authori- 
ties do not take this same attitude toward the representatives 
of machine tool and small tool manufacturers. It must 
frankly be admitted that Mr. Armstrong, in his communica- 
tion on “Open the Shop Doors,” on another page, has hit 
squarely on the head a weak spot in the average railway 
repair shop organization. Many of the representatives of the 
machine tool and small tool manufacturers—most of them in 
fact—can qualify as experts on machine tool operation and 
shop practices. ‘They can bring to the attention of the rail- 
way shop management good methods and practices which are 
used in other lines of industry (which may be applied to 
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come to the attention of the railway shop authorities. 

It may be argued that showing courtesies to these repre- 
sentatives will take valuable time from already overworked 
officers and foremen. If so it is time to reorganize the staff 
or make additions to it, for this condition indicates a tendency 
to get into a rut, and, like the ostrich, bury one’s head in 
the sand. No railroad shop officer or foreman should be so 
busy that he cannot give time to studying how to improve the 
work of his shop or department. 


Some time ago the Railroad Administration adopted as stand- 
ard one type of hose coupling for steam heat lines. The 
matter was decided by a committee and 


Standard its choice certainly is representative of 
Steam Hose the equipment used on some of the 
Coupling largest roads in this country. Never- 


theless, there has been considerable ad- 
verse criticism of the coupling adopted and since there is a 
possibility that the Mechanical Section of the American 
Railroad Association may take up the adoption of a standard 
for the association, the matter should not be dismissed until 
the relative merits of various types are definitely established. 
The hose couplings which have been most generally used 
are of two classes, one having a positive lock and the nipple 
set at an angle of 30 deg. with the face of the coupler, and 
the other type without the positive lock and the angle of the 
nipple 20 deg. The latter type was selected as the adminis- 
tration standard. The principal criticism of this coupling 
has been that the angle of the nipple is so small that it causes 
excessive bending of the hose when coupled, thereby setting 
up unnecessary stresses and often causing failures. Further- 
more, it is claimed that the larger angle facilitates coupling: 
and the positive lock increases the life of the gaskets because 
it keeps them tightly closed. 
In favor of the non-positive lock and the 20-deg. angle 
it is claimed that the locking parts are easier to manipulate 
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and that the loss due to the hose being torn off when cars 
are uncoupled without separating the hose is reduced. It is 
doubtful whether the latter argument has much weight, 
because in almost every case when the hose is not uncoupled 
by hand it is torn off before the couplings part. That the 
angle of 20 degrees is rather small is shown by the fact that 
it is specified as the minimum in the recommended practices 
adopted by the Master Car Builders’ Association. 

The cost of steam hose is a considerable item and it should 
be well worth while for the railroads to keep careful records 
of the comparative service life secured with different types 
of couplings, in order that accurate data may be available 
in case it is desired to standardize these parts. 


The mechanical department has in the past, and particu- 
larly in pre-war days, been looked upon as a more or less 
necessary evil—as an expense and not 
as an earning factor. In too many 
cases the heads of the mechanical de- 
partment have adopted a subservient 
attitude and have stood for conditions 
that in the interests of the railroad property as a whole they 
should have opposed determinedly and have insisted upon 
being changed or corrected. 

What was the result? Railroad executives waked up too 
late to the realization that proper maintenance and upkeep 
of equipment and facilities is a really vital factor in rail- 
road operation. Roads which, like the Delaware, Lacka- 
wanna & Western, had taken a real pride in keeping their 
equipment in as nearly 100 per cent condition as possible, 
had a fairly comfortable time two or three years ago when 
the great majority of roads were badly up against it because 
of the low standard of maintenance of their equipment. 

Railroad officers—many of them—deeply resented the fact 
that the head of the mechanical department of the Railroad 
Administration, an outsider so far as railroad shop practices 
are concerned, found it necessary to step in and show up 
some of their inadequate facilities and equipment. There 
was a real reason for it, however; it would never have been 
necessary in many instances if the mechanical department 
officers had had the courage of their convictions, and had 
carried the issue to the last ditch with their superior officers 
in pre-war days. 7 

Mechanical department officers have been prone to criti- 
cise and blame the executive officers for not giving them the 
proper support in their efforts to improve the equipment and 
its maintenance. This is foolish. It simply indicates that 
the mechanical department head has lacked force or has not 
assembled data which would clearly demonstrate his con- 
tentions. The executive officers cannot be expected to be 
fully acquainted with the details of the technical depart- 
ments; thev have heavy responsibilities to bear in directing 
the properties and they rely upon their subordinates to make 
their needs known in such a way as fully to justify them in 
granting authority. It is here that mechanical department 
officers have fallen down. 

Conditions during the past three years have forcefully 
demonstrated the wisdom of keeping the equipment in first- 
class condition and of providing adequate facilities for its 
care. It is not going to be so difficult for the mechanical 
department officer to drive home his point in the future as it 
has been in the past—but he must present his argument and 
data in such a way as to make it really effective and then 
keep persistently at it, in season and out of season. If he 
fails, the chances are that in the last analysis he is at fault 
in not presenting his case in the right way. 

The roads go back to their owners on March 1. Congress 
is doing its best to get a satisfactory law enacted. It ought 
not to be too harshly criticised if the measure falls short of 
a reasonable degree of perfection. Many different and con- 


Mechanical 
Department 
After March 1 
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flicting elements have been exceedingly active in trying to 
have their ideas adopted, and the suggestions have ranged 
from extreme radicalism to standpat conservatism. 

Railroad officers must get this, however. Conditions as 
to regulation, the attitude of the public, labor and almost 
every other element have changed radically from those ex- 
isting before the war. Railroad men must realize this, and 
must fairly and squarely meet the new conditions with an 
open mind and a determination to make good in a large way. 
The interests of the public, the employees, the security hold- 
ers and the management are so intimately interwoven that 
putting on blinders and attempting to operate in the old rut 
will spell disaster. 

You may have the idea that after March 1 you will be 
free of certain restraints that may have rankled in your mind. 
You may reason that you can drastically handle some things 
which are not quite as you would like to have them. You 
may think you can go back into the rut of some of your fa- 
vorite pre-war methods and practices. May we give just a 
word of warning? The railroad game is going to be a bigger 
one than ever before. It will require big men to direct it. 
You may be one of those big men—but if so, you will have 
to study and know human nature; you will have to use your 
head and determinedly stand behind your guns in directing 
your department with a big broadminded and open-minded 
attitude. You must view your task in the light of a profes- 
sion and not as a job. 





Repair work on locomotives has always been delayed more or 
less both in back shops and roundhouses by the difficulty in 
getting iron and steel castings when 
needed. This difficulty is greater now 
Aids than ever before because of the recent 
Repair Shop steel and coal strikes. Even in pre- 
war days, however, the process of get- 
ting castings through the usual channels of stores department 
and purchasing agent was exasperatingly slow from the shop 
foreman’s point of view. Often the storekeeper at a local 
shop would have to get in touch with all the other storekeep- 
ers on the system before an order could be taken, and when 
it was finally approved and placed with a foundry the deliv- 
eries were very unsatisfactory. Every one is familiar with 
one result of slow material deliveries—namely, the robbing of 
various parts from one locomotive to complete another, a 
costly practice which should not be tolerated. Locomotives 
must not be delayed in the shop, however, and there is a seri- 
ous temptation for the men responsible for output to rob the 
desired part from a locomotive due out some time later. Con- 
sider, for example, a locomotive that comes to the shop with 
a cracked front deck casting not mentioned on the work re- 
port. If the casting is cracked too badly to be welded and 
there is none in stock, there will be a serious delay in getting 
the locomotive back into service, with the attendant loss of 
revenue. 

_One way to avoid the above difficulty lies in the establish- 
ment of a foundry in conjunction with the repair shop. 
Experience has shown that where conditions are favorable it 
is possible to operate not only a grey iron but also a steel 
foundry to furnish all the smaller castings, such as driving 
boxes, cylinder heads, front frames and deck castings, needed. 
Good quality grey iron castings are now being made in rail- 
way foundries, and the relatively greater difficulty in making 
steel castings has been overcome, as shown by the satisfactory 
results of rigid physical and chemical tests. With suitable 
foundry facilities no locomotive would be held up for machine 
parts, since they could be cast in the local foundry in less 
than 24 hours. The unit cost of the castings thus made 
would be high, due to their light weight, and the saving 
effected has proved in an actual case sufficient to pay all 
carrying charges on the investment involved. 


Foundry 
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Not only is it possible to make standard castings promptly, 
but a pattern of any special part can be made quickly and 
be cast, whereas the old method of ordering from an outside 
foundry would require several weeks. There is danger of 
overdoing a good thing in the matter of special castings, and 
none should be made unless authorized by the master me- 
chanic. A careful check should also be made of standard 
castings and none delivered to the shopmen without orders 
signed by their foremen. Taken altogether, the great con- 
venience of having castings when needed, the reduction in 
the amount of stock carried on 1 rd and the resulting econ- 
omy, make the foundry a most \:luable adjunct to a large 
railway repair shop. 


It is essential to the proper development of the railroads— 
in the eastern section of the United States particularly—that 
mechanical engineers and operating of- 


Selecting the ficers give careful consideration to the 


Type of type of locomotives which they expect 
Locomotive to build in the immediate future. It 


is quite probable, indeed imperative, 
that there be built a great amount of motive power in the next 
several years, and with the traffic becoming more and more 
dense the problem becomes one not only of adequate volume 
of motive power, but also of providing this power in the 
minimum number of units consistent with a mobile organi- 
zation. 


Just as it is necessary to have a tool of adequate capacity 
in the shop in order to effect economical production, so also 
is it necessary to have motive power in units of adequate 
size economically to perform the service required of them. 
It is an indisputable fact that 120,000 Ib. of tractive power 


may be more economically maintained and operated if con- 
tained in only two units each having a tractive effort of 60,000 
lb., than would be the case if the same amount of power were 
distributed in three units of 40,000 lb. each. The saving 
in fuel and cost of repairs would be large enough to make 
such a course desirable, but when, in addition to these sav- 
ings, the savings in wages of engine crews is considered it 
is obvious that the fewer units in which the power is con- 
tained, the lower the cost per pound of tractive effort will be. 

This, however, presents a problem involving track con- 
ditions and terminal and transfer point requirements. It 
will require the best engineering brains in the railroad field 
to determine the most suitable type of locomotive for a spe- 
cific service and then to design it to meet the conditions un- 
der which it will operate. The successful operation of some 
heavy switching locomotives recently built for use on one of 
the larger southern railroads is evidence of the great pos- 
sibilities lying in this direction. Economy and utility de- 
mand that this phase of locomotive design be given the most 
careful attention. 


NEW BOOKS 


Complete Practical Machinist. By Joshua Rose, M.E. 547 pages, 5 in. by 
734 in., illustrated, bound in cloth. Published by Henry Carey Baird 
& Co., Inc., 2 West Forty-fifth street, New York. 
This book is the twentieth edition of the work and is greatly 
enlarged in scope. It treats of practical machine shop meth- 
ods in the language of the shop man and gives in concise 
form many explanations, with suitable illustrations, of the 
uses of the tools of the shop. As in previous editions the 
book gives practical instructions in the use of metal working 
tools and tells precisely how the various operations should 
be performed. In addition to a description of cutting tools 
and their uses there are several chapters on the use of ma- 
chine tools and their attachments. The very important sub- 
ject of cutting speed and feed is treated in a comprehensive 
manner which should prove to be of great value to the ma- 
chinist. Other subjects which are presented in a practical 
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form are boring tools for lathe work, boring bars, screw cut- 
ting tools, twist drills, taps and dies, tool steel, vise work 
tools and slotting tools. The turning of eccentrics, drilling 
in the lathe, fitting connecting rods, milling machines and 
tools, grindstones and tool grinding, the setting of slide valves 
and other subjects of interest to the practical machine shop 
man are discussed in a chapter devoted to each subject. The 


book should prove a valuable addition to the library of the 
shop man. 


Applied Science for Metal:-Workers. By W. H. Dooley, 467 pages, 5% 
in. by 7% in., illustrated, bound in cloth. Published by the Ronald 
Press, New York. 

This book is similar in character to Applied Scence for 

Wood-Workers by the same author, and covers in the same 

way the general principles of science common to all indus- 

tries. In addition to this it presents in an easily understood 
form practical applications of the principles underlying the 
metal workers’ trades. It contains not only a presentation 
of the data necessary to equip the student for the intelligent 
study of industrial science, but also deals in a practical way 
with modern foundry practice, the making of wrought iron 
and steel, machine shop practice, sheet metals, structural 
steel and other subjects relating to the metal working trades. 

A series of questions and problems on each subject gives the 

student a very thorough examination and illustrates in a lucid’ 


manner the purpose of the work done as well as the methods 
used in performing it. 


Proceedings of the Traveling Engineers’ Association. 
Thompson, secretary. 


Edited by W. O. 
366 pages, 534 in. by 8% in., illustrated, bound 


in leather. Published hy the asseciation. 

This volume contains the proceedings of the twenty-seventh 
annual convention of the association held at Chicago, IIL, 
September, 16-19, 1919. The address of the retiring presi- 
dent, H. F. Henson, is given in full. The reports of the 
secretary and the treasurer for the year ending July 31, 
1919, are included and show the affairs of the association 
to be in properous condition. Committee reports and in- 
dividual papers on various topics of interest to engineers. 
and railway men in general are given in full with the dis- 
cussion by the members. Among the subjects considered 
are: Methods for handling air brakes; adjusting tonnage: 
of slow freight trains; advantages of the application of stok- 
ers to modern locomotives; locomotive efficiency and fuel 
economy; and caring for locomotives at terminals. 

This volume also contains the obituaries of those mem- 
bers of the association who passed on during the year. Among: 
these are Dr. Angus Sinclair and Dr. Walter V. Turner. 
The sketches of the careers of these two justly honored mem- 
bers of the Traveling Engineers’ Association, together with 
an excellent likeness of each, will give this issue of the pro- 
ceedings of the association an especial value to the members. 
at large, as well as to a host of men in other walks of life. 


METRIC STANDARDIZATION FAvorED.—Out of 58,226 pe- 
titions relating to exclusive use of metric weights and meas- 
ures in the United States, now in the keeping of the Bureau 
of Standards, Department of Commerce, 57,800 petitions 
or 99.27 per cent favor this progress and only 426, or less 
than 1 per cent oppose it. This unqualified endorsement of 
metric standards for this country is brought out in the an- 
alysis just completed at Washington by representatives of 
the World Trade Club, of petitions sent to President Wilson 
and America’s national legislators by prominent persons and 
powerful commercial, manufacturing, civic and fraternal or- 
ganizations of the United States. Some of these petitions 
represent unanimous resolutions passed at conventions of or- 
ganizations with thousands of members.—Domestic Engi- 
neering. 
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OPEN THE SHOP DOORS 
a a New York Ciry. 

Did you ever stop to consider what this old world would 
be if we had not interchanged ideas in the past? What degree 
of progress would have ensued if everyone had had to make 
original discoveries of all that he utilized in his daily task? 
How much of that which you accomplish is due to knowledge 
acquired from others, from practices developed by others? 
Did you ever introspectively contemplate how your life, your 
occupation, and your success is dependent upon the dis- 
semination of acquired knowledge? 

Realizing these truths and the interdependence of man- 
kind and industry, do you fully appreciate and utilize the 
avenues open to you for acquiring a small portion of the 
available knowledge and thus bettering your operating con- 
ditions. These avenues are: (1) Technical literature; (2) 
Technical journals; (3) Demonstrators, salesmen and service 
men; and (4) Personal observation. 

Technical Literature. The most powerful agency today is 
the printed word. Records of past accomplishments can thus 
be used as stepping stones for better conditions and improved 
operation. Here are to be found the fundamental principles 
underlying all activities, as well as specific applications and 
a wealth of recorded knowledge. 

Technical Journals. The technical journal supplies this 
same need but with a closer relationship to the specific task. 
Through it you are kept in touch with developments in ad- 
vance of their availability in book form. Its many eyes and 
ears serve to keep you in close contact with the progress 
from which you can select that which can be most advantage- 
ously used without the necessity of saving to personally 
develop it yourself. Its advertising serves to bring to your 
door the wares of the world which can be used to increase 
efficiency, decrease costs and through better operation insure 
the very existence of your industry. 

Demonstrators, Salesmen and Service Men. The devel- 
oped efficiency of the locomotive of today and its parts such 
as the stoker, improved trucks, safety valves, automatic fire 
doors, superheaters, brick arches and numerous minor details 
has been brought about by the continued untiring efforts of 
the supply men. True the railroad man has done his share, 
but if it had not been for the supply man, his service and his 
energy, would the locomotive be what it is today? 

While the relations with the so-called railroad supply man 
have been more or less close, it has not been so with the 
machine tool salesman and demonstrators. To them the 
average railroad shop has a closed door. The machine tool 
and small tool design manufacture and operation has devel- 
oped much during the period that the railroads have marked 
time. Open the doors to the demonstrators, salesmen and 
service men. Don’t turn them loose unguided in your shops, 
but consult them, let them aid you and you will be surprised 
at the knowledge acquired and the improvement effected 
through such contact. 

Many concerns stand ready without expense to aid you 
in bettering your operation through demonstrators, but find 
it impossible to pass your closed doors. Don’t, through fear 
of the excepticn who misuses the privilege of entering your 
shop, reject the good to be derived from the many who will 
amply repay you for the courtesy. Learn whether you are 
getting the best operation, whether your tools give the best 
and cheapest results. Don’t blindfold your shop eyes by dis- 
regarding this service by the machine tool and small tool 
manufacturer. 
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Personal Observation. Go yourself to see what the other 
fellow is doing, but if you can’t go send your subordinates. 
Go with the spirit of desire to learn and acquire, not to see 
in what you excel the other fellow. Human nature is such 
that it is easier to commend than to criticize. Observe with 
the intention of criticizing your own conditions, improving 
them and availing yourself of that which is done better else- 
where. Constructive criticism is a force; self complacent 
satisfaction is stagnation. If you would advance you must 
utilize the forces at your command and those of most value 
are the qualities of an open receptive mind and an open door. 
Open the doors of your shop to the agencies which instill 
competition and progress, and to the knowledge of others and 
the results will fully repay you. 

G. W. ARMSTRONG. 


REVERSING BRAKE SHOES A BAD PRACTICE 


To THE Eprror: ea, 


In the December issue of your publication there appeared 
an article on brake shoe service, under the caption “Watch 
the Brake Shoes,” which treats of a method of getting the 
most wear from the brake shoe and one that has been in prac- 
tice for a number of years. You will, perhaps, be interested 
in my ideas on this subject and I should like to have them 
considered as a reply to the article mentioned: 

The simple fact that there are still so many unevenly worn 
brake shoes on our cars today and still more evidence of 
them in our scrap piles would indicate that something is 
wrong with the practice of reversing worn brake shoes. 

The practice itself has many objections. A brake shoe 
badly worn wedge-shape transmits torsional strain to the 
brake beam structure for which it was not designed. A 
turned brake shoe with the thick end at the top must have 
excessive slack in order to prevent its dragging too heavily 
on the wheel tread when brakes are released, which is very 
undesirable. With this slack in the brake rigging, the lower 
part of the shoe, which is thin, stands away from the wheel 
several inches. When the brakes are applied, the top of the 
shoe being in contact with the tread of the wheel, acts as a 
pivot and allows the lower thin end to slap against the wheel, 
often breaking the shoe. The position of a turned shoe with 
the thick portion at the top increases the pressure or drag 
on the wheels creating a still more severe retarding action 
on the wheels when cars are in motion and brakes released. 

In the common method of applying brake beams the sus- 
pension is such that the forward end, plus the weight of the 
levers and rods, forces the top of the brake shoe against the 
wheel with a pressure of approximately 16 lb. per shoe. The 
natural result is a shoe worn thin at the top. If there is ex- 
cessive slack in the rigging the top point of the shoe is worn. 
If the proper clearance only is provided, the shoe will wear 
gradually, resulting in the wedge shape so commonly seen. 

Reversing brake shoes is not only a bad practice, which is 
eliminated by the use of a proper brake beam support. but 
the labor cost is greater than it should be. It is especially 
desirable to eliminate labor which is expended on bad prac- 
tice. This class of labor that changes brake shoes is just as 
likely as not to change brake shoes that have already been 
changed. Duplicating labor in a bad practice is still worse. 

In summing up the matter, isn’t it a question of correcting 
the cause to get the proper effect? 

By properly supporting the brake beam, we compensate 
for the force that is pressing the top of the shoe against the 
wheel, so that when the cars are in motion and the brakes 
released the shoes will not drag against the wheel. This will 
eliminate the unevenly worn brake shoe and do away with 
the necessity of careful watching and turning of the brake 
shoe. C. Hatnes WILLIAMS 

Vice-President, Chicago Railway Equipment Company 
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LOCOMOTIVE OPERATION AND FUEL ECONOMY’ 





Quality of Fuel an Important Factor; Organization 
and Co-operation Effective in Preventing Waste 


BY ROBERT COLLETT 
Assistant Manager Fuel Conservation Section, Division of Operation 


UEL costs ure a means for measuring progress. Good 

locomotive performance and good fuel performance are 

synonyms with good railroading, and it takes pretty 
nearly everybody on the railroad to bring it about. Three 
things are essential to real results—good fuel, good locomo- 
tives and real co-operation. 

It is of interest to note the growth of the fuel problem. 
For the year 1912 the railroad fuel bill in the United States, 
for moving trains alone, was $224,516,000. In 1918 it was 
$495,612,000. Adding 12 per cent for fuel used for mis- 
cellaneous purposes, gives a total for 1912 of $251,458,000, 
and for 1918 of $555,085,000, an increase of 121 per cent. 
For 16 of the principal roads entering St. Louis the fuel bill 
for the year 1912, estimating 12 per cent of the total fuel as 
being used for miscellaneous purposes, was $58,451,000; in 
1918, $149,602,000, an increase of 155 per cent. 

In that period the number of locomotives in service on 
these 16 roads increased 9.9 per cent. The average tractive 
power of locomotives increased 7 per cent. The total freight 
business handled or gross ton miles increased 24 per cent and 
passenger car miles increased 4.5 per cent. In 1912 the num- 
ber of superheater engines on these roads was 6 per cent of 
the total engines in service. In 1918 this had increased to 
30 per cent of the total. 

The majority of roads did not keep ton mile statistics in 
1912, but for a few of the principal roads that did and 
which may be considered as an average, the unit basis of 
consumption decreased in the period of 1918 over 1912 in 
freight service 8/2 per cent per thousand gross ton miles, 
and in passenger service 8 per cent in pounds burned per 
passenger car mile, this notwithstanding the fact that the 
quality of the coal had deteriorated and that the very severe 
winter in 1918 was also a factor. It has been estimated for 
the year 1917 and for a considerable portion of 1918 the ash 
content and impurities in railroad fuel used in the United 
States increased at least 5 per cent. This is equivalent to 
8,400,000 tons, or to 210,000 cars of 40 tons capacity loaded 
with incombustible material. This will serve to emphasize, 
if such emphasis were necessary, that although a greater 
efficiency was obtained on a unit basis the need still exists 
for securing the greatest efficiency from each locomotive in 
service and from each ton of coal purchased. It shows the 
greater penalty being paid for engine failures or poor per- 
formance, since the annual cost of fuel on the roads referred 
to increased from $3,200 per locomotive in 1912 to $7,450 
in 1918. 

The Fuel Situation 

Prior to the beginning of the war the fuel question in 
many parts of the country could scarcely be considered a 
problem. Coal of the very best quality was so cheap that in 
some cases on busy coal-producing roads if a car were de- 
railed it was cheaper to turn the contents down the bank than 
to salvage it. Slack and mill coal sold as low as 40 to 50 
cents per ton and was sometimes dumped on the right of way 
for want of a market. Little wonder, then, that appeals to 
the enginemen and others for small savings were not always 
seriously considered. Sixteen million tons a year was the 
maximum exported, the larger part went to Canada. We are 
now told that some eighty million tons annually are required 





‘From a paper presented hefore the St. Louis Railway Club. 





for export and that Europe’s reconstruction plan depends 
to a great extent on our ability to furnish fuel. 

A few years ago Pocahontas and Westmoreland coal sold 
as low as $1.25 per ton at the mines, or around $2.25 at the 
seaboard; it is now selling as high as $7 per ton at the sea- 
board for export and for ship bunkers. The ocean-going 
freight rate is from $25 to $30 per ton, and American coal 
recently bought by the city of Vienna at the present rate of 
exchange represents a cost to them of $50 per ton. Even 
though the present miners’ strike had not arisen, all indica- 
tions are that with an average winter it is likely that the 
domestic, to say nothing of the foreign, requirements would 
not be met. The closing down of so-called non-essentials 
brings much discomfort and loss to the persons thrown out 
of employment. At the present rate of consumption each day 
there is from one million to a million and a quarter tons less 
coal in the United States. .This means that the source of 
supply for railroad use is rapidly changing and that we must 
adapt ourselves to using the lower grades of fuel in order 
that the higher priced eastern coal may be available for ship 
bunkers and for export. Entirely apart, therefore, from a 
money-saving standpoint, the absolute need of every reason- 
able effort in the conservation of our fuel supply is apparent. 


What Has Been and Is Being Done 


Fuel is the second largest item of expense to the railroads. 
It ranks next to wages, and in the cost of train operation 
fuel costs not infrequently exceed that of wages. Fuel econ- 
omy in railroad service has always received considerable at- 
tention, and fuel performance records are now compiled on 
all roads under federal control. The result is reflected in 
the saving shown on all roads in the nine months’ period, 
January to September, 1919, compared with same period 
1918, of $21,863,990 in passenger and freight service, exclu- 
sive of company haul. On a basis of pounds used per switch 
locomotive mile there has not been a corresponding saving, 
due to the fact that with the reduced number of locomotives 
there has been a greater amount of work performed by each 
locomotive; compiled, however, on the volume of business 
handled or ton mile basis, switch engine saving amounts <0 
$2,716,500, bringing the total saving for the nine months’ 
period to $24,663,000. Very large economies have also been 
effected in power plants. 

Fuel conservation has been ably supported, but while much 
has been accomplished much more remains to be done. Offi- 
cers on individual railroads who have made ample study of 
the situation say that the surface has just been scratched. 

Where Waste Occurs 

At a meeting of representatives from each railroad in the 
Eastern region the question as to the causes of the greatest 
avoidable waste was asked. The substance of these replies 
were: Quality of fuel, locomotive conditions, delays at ter- 
minal and on the line, locomotive management, and the lack 
of the co-operation of all departments. 

Quality of Fuel 

Local environment usually decides the grade of fuel the 
railroad must use, but the most objectionable thing is to be 
continually changing the grades of fuel or the preparation of 
it. Coal containing more heat units or requiring different 
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methods of firing or drafting of the locomotive from that 
ordinarily used, although giving excellent results on one divi- 
sion or railroad, may almost tie up another from steam fail- 
ures. Buying for price or even chemical analysis on the 
open market should be avoided, if possible. The locomotive 
cannot be adjusted or the enginemen become accustomed to 
the change over night, and it is useless to expect it. There- 
fore, since the railroad must have its supply of fuel in order to 
move other business, less coal and fewer cars to handle it will 
be used if an adequate supply of uniform grade is maintained. 

With contracts properly established with mines of known 
quality, good coal becomes a matter of proper organization 
and local supervision on the part of the mine operator rein- 
forced by competent fuel inspectors employed by the railroad. 
A recent check of the number of railroad fuel inspectors 
indicates that, taken as a whole, for each two thousand dol- 
lars worth of fuel purchased less than one dollar is paid for 
inspection. To justify this expense it would require the coal 
inspector to effect an economy of only one pound out of each 
ton of coal purchased, or 1/20 of one per cent. Can we save 
this much with good coal versus bad coal? 

A saving of 5 per cent, or 100 pounds per ton, is considered 
possible through better inspection alone. We have found coal 
being rejected by one road accepted by another road and placed 
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whose business will be to co-ordinate the ideas and efforts of 
the present railroad inspection force. In many cases the 
inspectors for a certain railroad can inspect for another road 
in the same section that does not maintain inspectors. 


Locomotive Conditions 


Waste from improper locomotive conditions includes, of 
course, special appliances which are put on either to save coal 
or to save work. It is not uncommon to find a modern loco- 
motive with a superheater, power reverse gear and other fuel- 
saving devices burning from twenty-five to fifty per cent more 
coal, especially in passenger service, than a saturated engine 
in first-class condition, and such conditions often exist for 
long periods without being corrected. If there were some 
way to know what each locomotive burned each trip and this 
checked against the amount found by actual test to be re- 
quired for a given service, it would be startling to know the 
waste of money that would be shown, and certainly it would 
not be allowed to go on. Locomotive design, adequate shop 
and roundhouse facilities are all important and are the found- 
ation for good locomotives. I believe a small amount invested 
in a running shed at the principal shops where locomotives 
could be finished, after the “breaking-in” period, by the 
same shop forces who overhauled them, would be beneficial. 


New York, New Haven & Hartford 
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on the first road’s locomotives at joint terminals. At one point 
210 tons per day being loaded for commercial purposes re- 
quired the services of nine slate pickers to remove impurities; 
but 900 tons per day from an identical seam were going for 
railroad use, with no slate pickers on the cars and all the 
impurities being loaded. Too much emphasis cannot be put 
on securing the best preparation the mine can produce and 
on intelligent distribution of the railroad fuel. Where pos- 
sible, coal should be billed from the mines to the point where 
it is to be used and so carded that proper grades and sizes 
will be delivered; otherwise a car of coal is simply a car of 
coal to the yard men, regardless of kind of coal or equip- 
ment. The grade of fuel is the foundation of fuel economy, 
and mining conditions and miners’ contracts have so changed 
in the past few years that it is just as necessary to build up 
the fuel inspection and distribution as it was to provide better 
inspection for pooled than for regularly assigned locomotives. 
Recently a few regional fuel inspectors have been put on 





Relation of Coal Consumption to Weight of Trains in Freight Service 


A number of roads are getting excellent results from hav- 
ing traveling engineers ride locomotives the first trip from 
the shop. The defects are taken care of by the same force 
that overhauled the locomotive, and it is, of course, educa- 
tional to them—the defects found being discussed in the shop 
superintendent’s staff meeting. Locomotive failure records 
of roads using the same basis of comparison vary widely, 
from as low as five and six thousand miles per failure to as 
high as thirty thousand miles per failure. Aside from cor- 
rect design, this is chiefly due to lack of attention to details. 

We lack education in the care and handling of stokers and 
other appliances. In the matter of new types of power, Euro- 
pean practices are, I believe, better than ours. They get one 
locomotive and test it out thoroughly, then build the others 
to that. We buy a large number of locomotives at one time, 
put them in the heaviest traffic territory, and the man who 
has to handle them is entirely unfamiliar with the types and, 
many times, the appliances. 
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Feed Water 

Remarkable results have been accomplished on some 
roads in the improvement of feed water. On one road hav- 
ing something like 600 locomotives, where flues were formerly 
changed once in six months, fireboxes removed in from 12 
to 18 months, the flues now run the full three-year period 
and the life of fireboxes increased correspondingly. This 
has been brought about by intelligent treatment of feed water, 
although the roads run through, for the most part, a territory 
which may be considered as bad-water districts from a scale 
standpoint. Where cost is not prohibitive and better water 
could be obtained, the source of supply has been changed. 
Where this was not possible, water treatment has been ap- 
plied. The organization consists of a chief chemist, with one 
inspector for about 25 stations, or a total of 5 men for the 
entire railroad. On this road locomotive failures due to leak- 
ing flues were: 


Before water treatment........-sccsessccsecsscoes 1911—-931 flue failures 
After water treatment (not complete for all divisions) .1916— 34 flue failures 
On the largest division (really two divisions)..... 1911—468 flue failures 


1916— 1 flue failure 


A record of staybolt renewals kept for 1916 showed: 


One division without treatment...........cecccccece 1916—196 per engine 
Another division with treatment. ..........ccccsceess 1916— 9.5 per engine 


Fire box renewals were as follows: 


Fire boxes Fire boxes 
applied per 100 locos. 
OTOP APERITAORE b.6 66s ino 65s ssise wee « 83 14.1 
ECEe GHENERONE s écias esses waseawn eee’ 10 1.6 


The cost of locomotive failures is difficult to estimate, but 
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six months or more, and often from shopping to shopping; 
others make renewals on an average of not more than eight 
or ten thousand miles. 

It has been said that a locomotive new from the builders, 
having made its mileage and gone through the railroad com- 
pany shop, should come out a better locomotive than the day 
it was received from the builders. Whether in pooled service 
or otherwise, the standard of maintenance of each locomotive 
should be such as a first-class engineer would have it if run- 
ning it regularly and being fully supported by the shop forces. 

Inspection methods differ widely, but we find that the roads 
making the best fuel performance give particular attention to 
this feature and also to the following up of locomotive fail- 
ures. Inspection must go further than looking after broken 
frames, wheel flanges and loose nuts. 


Delays 

Certain roads have established standards of rating for 
movement at terminals and over divisions, for through freight 
trains, and check up each train daily. As an example, one 
division on a certain road, comparing with a similar period 
one year before, increased the train load 1624 per cent, 
decreased the average time of the freight train on the road 
32 per cent and decreased the fuel consumption 13.1 per 
cent. It is claimed that the influence of the chief train dis- 
patcher was the moving spirit in this. Another road decreased 
the average time of freight trains at terminals 11 minutes 
each. On both of these roads these standards have been 
worked out from actual observation. 

Hot boxes and equipment failures are responsible for a 
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in the Months of September in Four Successive Years 


it has been stated on good authority that under existing con- 
ditions on a busy trunk line railroad $100 per failure may 
be accepted as conservative. 

Many tests have been made showing the fuel loss due to 
scale, but this represents the expense only partially. Some 
roads are renewing fireboxes at periods of 10 to 12 months 
and changing flues even more often. 

Heating or lubricating failures waste fuel. Some roads 
have considerable trouble on this account, although the loco- 
motives are liberally supplied with water pipes. On other 
roads operating the hardest service and certain trains not 
making stops over 150 to 180-mile divisions, with not a single 
locomotive on the railroad equipped with water, heating fail- 
ures are almost unknown. This has been brought about by 
‘specializing at the shops and putting it up to the terminals. 


Cylinder and Valve Blows 
Some roads run cylinder packing on superheater engines 


great waste of fuel and frequently for reducing the average 
tonnage rating in order that the average sustained speed will 
overcome such delays. One road has made great progress in 


this. The average miles per box in service is as follows: 
Total No. Miles run 

Passenger: hot boxes per box 
First nine months—1917............. 1,615 48,964 
| aren 1,072 63,957 

EN a5 eas 373 147,067 

Freight: 

First nine months—1917...........+. 29,225 18,434 

ran i, ER OTE EET 26,151 23,479 

ce RPT ORE 12,810 30,033 


Their system is such that when a delay occurs or a car 
must be set out for a hot box they can put their finger, so to 
speak, on the individual at the terminal responsible for the 
hot box. But primarily it is due to good shop practice— 
terminal attention. Good authorities claim that the average 
cost of a hot box is not less than $10, and when we consider 
the tonnage lost, wrecks, terminal switching charges, wheel 




















68 





RAILWAY 


changing, wages of men sent out, etc., we can readily admit 
that this is a conservative figure. 

The gross revenue for one hundred-mile division for each 
70-ton car of coal, the cheapest commodity we haul, is around 
$45. Not infrequently a train sets out three or four loads 
over a division because of car equipment trouble or hot boxes. 
One reason for stressing these points is that the most of the 
fuel economy bulletins are addressed to engineers and fire- 
men. They are only links in the co-operative chain, and no 
one knows so well as they do how often their best efforts 
toward economy are defeated. 


Locomotive Management 


This, of course, goes back to the early training of firemen 
and to capable supervision. ‘The use of fuel combustion and 
instruction cars and of special men with no other duties than 
that of employing and conducting examinations of firemen is 
being extended. Under certain conditions firemen are paid 
during the learning period. 

The use of printed forms recording observations of road 
supervision is now in more general use. Some roads make a 
summary of such observations each month for the benefit of 
general officers, in order that they may know how supervisors 
are directing their efforts, and from these reports also the 
general condition of the locomotives may be noted. As to 
methods, there are a number of men on every division of 
every railroad that know the best way to fire and run each 
class of engine. Supervision is provided for the purpose of 
standardizing such methods. In my opinion some such stand- 
ard form of report is necessary in order that general officers 
may know that the men who need instruction receive it. By 
a little study and care, very great reduction in fuel consump- 
tion can be and often is made. 

A supervisory officer will ride with a crew with a tally 
counter, counting the number of scoops fired between given 
points. The fireman will say: “Had I known you were keep- 
ing a record I would have done better.” We have, as a result 
of information furnished by supervisors, any number of rec- 
ords where a reduction of from 25 to 30 per cent or even 
more has been made just through the personal interest of the 
engine crew in their endeavor to demonstrate just what they 
could do. Road foremen of engines, fuel supervisors and 
traveling firemen in the Eastern region, carry a tally counter 
and hundreds of checks have been made. Many of these 
records are sent to roads all over the United States with the 
name of the crew and all of the data of the run. 

Poor pumping, failure to regulate the cut-off at high speed, 
irregular adjustment of the lubricator, shutting superheater 
engines off at a high speed with valves in short travel, are 
the most prevalent wasteful practices. We know that these 
things should not be done, but the men often work under 
adverse conditions and sometimes are not instructed. 


Heavy Firing 

A case of heavy firing on a Pacific type locomotive on an 
81-mile run with a six-car passenger train was brought to my 
attention. On the first trip which the traveling engineer 
rode the engine, 497 scoops of coal were burned, and on the 
second day, 435. With another fireman on the next trip, 
405 scoops were burned, with the same train and an Atlantic 
type locomotive. A few days later after the fireman had 
been trying to see just how well he could do, the same loco- 
motive with the same train burned 303 scoops, a reduction 
of 26 per cent and a reduction of 39 per cent over the Pacific 
type locomotive. In another case where one of the regional 
supervisors rode the locomotive—not a case of operation 
altogether, but largely due to the reverse gear creeping—an 
Atlantic type locomotive on a 55-mile run, burned 81 scoops 
of coal. A Pacific type on following day, with the same 
train and run with two additional slow-downs, burned 230 
scoops of coal. While some of this fuel was burned on 
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account of slow-downs, 124 scoops, of coal were burned in the 
first half of the trip or 50 per cent more for one-half of the 
trip than the Atlantic type burned for the entire distance. 
You have but to ask any locomotive fireman with as much as 
six months experience if it requires more coal for some 
engineers in the same service than for others, and a similar 
inquiry to engineers as to whether certain firemen burn more 
coal than others, will ofttimes bring the reply, “That we 
might better pay some fellows for staying at home.” This 
seems rather strong, perhaps, but it is facts that we are deal- 
ing with and not theory. However, these are exceptions but as 
before stated, it is for these exceptions that supervision is 
provided. 


Minor Wastes 


Large locomotives on light passenger trains waste an enor- 
mous amount of coal. A committee of the Air-Brake Asso- 
ciation estimated that six million tons of coal annually are 
wasted by controllable air leaks. Each square foot of steam 
heat line or other radiation surface uncovered, wastes one 
ton of fuel per year. If each locomotive on the New York 
Central Lines popped for ten minutes per trip, it would waste 
$144 per year and two scoops of coal wasted per trip through 
decks, at gangways or from overloaded tanks, would mean 
$54,000 loss, or enough to buy a modern locomotive. 


Organization 


Many suggestions have been offered as to types of organi- 
zation. Obviously, the thing to do is to have such plans and 
purposes as will secure on each road the maximum amount of 
enthusiastic support from the chief operating officer down. 
Much of the strength of any organization lies in the general 
good opinion of those having to live with it. The supervision 
for locomotive operation and fuel costs has not received the 
same relative amount of attention as other branches of service. 
In the transportation department, below the rank of general 
manager, there are general superintendents, superintendents, 
trainmasters, etc. ‘The mechanical department is officered 
likewise, but in locomotive operation we usually find one road 
foreman of engines on each division reporting to the master 
mechanic or superintendent. It does the master mechanic or 
superintendent no injustice to say that in the majority of 
cases, not having received their training through a similar 
branch of service and being charged with many other details 
of operation, the barometer of results being trains on time in 
one case and engine failures and shop appropriation in an- 
other, they are not always fully able to judge as to whether 
the road foreman or the fuel supervisor is getting full results. 
There is need for more general supervision. In the first 
place the road foreman’s time may be taken up with a great 
many other things than the principal that his position is 
created for. At most there is one man for an average of 
about 35 locomotives, and since a great deal of his time is 
not given to locomotive operation, it is fair to assume that the 
equivalent is more nearly a man for each 50 locomotives. At 
$35,000 per engine (a conservative estimate) this makes a 
total of $1,750,000 worth of machinery that he is responsible 
for between terminals and also for the proper use of $372,000 
worth of fuel annually. 

There should be one general foreman reporting to the 
general manager or through the superintendent of ‘motive 
power or other staff officer. He should have enough assistance 
to cover the job, whether working through the regular organi- 
zation or with a special fuel economy staff of his own, but if 
he handles the work through the road foreman, there should 
be an adequate number of men—traveling firemen of fuel 
supervisors—who have nothing but locomotive operation and 
fuel to claim their attention and whom he can call on. Any 
man on the railroad, whether he be road foreman or other- 
wise, who is charged with the supervision of locomotive per- 
formance, should assume his full measure of responsibility. 


If the mechanical department is handling fuel economy, they, 
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of course, are responsible for calling attention to wastes in 
any other department and of keeping all the other depart- 
ments interested. 

Co-operation 


In giving you these experiences I have tried to show some- 
thing of the growing importance of the problem. The cost 
of fuel has increased tremendously and it will probably never 
be so cheap as now. Some practices, now more or less pre- 
valent, the scope of which might be extended, improving 
thereby not only the locomotive service, but the railroad ma- 
chine as a whole are worth mentioning: 


First—Better railroad fuel through better inspection 
and closer co-operation between the mine operators and 
the railroads. 

Second—Improved locomotive conditions by closer in- 
spection, distribution and maintenance. 

Third—Improved road and terminal movement by 
establishing standards of performance and following 
up of delays. 

Fourth—More scientific locomotive operation through 
better educational methods, supervision and records. 


The charts that accompany this paper will serve to illus- 
trate the direct relation that the average gross tons per loco- 
motive mile bears to the unit fuel consumption. A good fuel 
performance means successful train operation and the maxi- 
mum per cent of potential tonnage movement. These charts 
show the close relation between the weight of the train and 
the pounds of fuel used to earn one dollar. 


Discussion 

H. C. Woodbridge (Supr. Fuel Conservation Section): I 
rode on a locomotive recently that had a power reverse gear 
on it that would stay put. One notch made a difference in 
the action, and it would stay where you put it. You must 
make a drive on the transportation department men; you 
must not stop with the trainmaster and the despatcher, 
although, the despatcher can save more fuel than several 
first-class firemen. One of the big railroads has ore trains 
running out of the Lake Erie ports; one of their heavy trains 
has a record of having stopped 22 times in 125 miles. That 
was an old record, and they decided that at least 12 of those 
22 stops were unnecessary—and they have been eliminated. 
But do not stop with the despatcher and the trainmen, or the 
superintendent, but go to the men at the top. 

W. L. Robinson (Division M. M.; B. & O., Washington, 
D. C.): What has appealed to me most in Mr. Collett’s paper 
was a matter that was passed over rather hurriedly, but it is 
something that I have made a considerable study of, and 
that is the matter of measuring the actual amount of coal 
that is used on the individual locomotive. I think that is 
the greatest opportunity for fuel saving that we have left. 

J. W. Hardy (Fuel Supervisor of the Southwestern 
Regional District): I do not believe there was ever a time in 
the history of our country when it was as necessary to have 
the right kind of supervision as it is now. When men had 
regular engines, and used to come in and report their work, 
they gave their locomotives supervision that they do not get 
today. Their engines are now delivered far from the shop 
ind the work report is sent in by someone else, so that there 
s not the personal contact that there used to be when the 
nginemen were personally acquainted with the men who did 
the work. That, in turn, calls for closer shop supervision. 
The shopmen do not do their work with the same interest 
that they did, even in pre-war times. Shorter hours con- 
ribute something to that; one man tears a job down, and 
‘nother one finishes it; in fact, there are many things that 
require closer supervision. It has only been a few years 
that we have had locomotive inspectors; that work used to 
¢ done by the regular locomotive engineer, and was done 
much better than it is done by the ordinary locomotive 
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inspector, because ithe engineer is more interested in the 
result that he would obtain on the road than the man who 
just simply inspects the engine. The growing demand for 
better supervision cannot be emphasized too much. 

We need better supervision of our stationary steam plants. 
While it is true that only about 12 per cent of the total fuel 
used is burned in the stationary plants, there is a great deal of 
it used very wastefully.. The consumption of fuel always 
increases in the winter time, and when that increase takes 
place there is a corresponding increase in waste, so that it is 


very important for us to turn our attention to all the little 
leaks. 


In addition to the coal used by American railroads, 
5,000,000 barrels of oil are used annually. Oil is being 
used in greater quantities daily, especially in the Southwest, 
and this trouble with the coal miners is undoubtedly going 
to make additional demands upon the production of oil. So 
I just want to mention that there is waste in oil, just the 
same as there is in coal. Sometimes in locomotive operation, 
the loss is greater on oil than it is on coal 

I just made a trip over some of the oil burning lines in the 
Southwestern region; there are several things that I learned— 
small things—but they contribute a good deal to the waste of 
oil. The matter of the quality of sand used has a great deal 
to do with the results that you get, and the way it is used has 
a great deal to do with it. I mention this because I know 
some of you gentlemen in this meeting are interested in the 
oil question. Yesterday I received from the Texas Pacific 
one of the most complete instruction books on the use of oil 
in locomotives that ever came out in this country. It contains 
the combined oil knowledge and experience of men in the 
Southwest and in California who have been using oil in loco- 
motives for several years, and it is gotten out in the form of 
an instruction book by the Texas Pacific. 

E. Hartenstein (Geni. R. F. of E., C. & A.): We have six 
men in the road foreman’s department, and we have made it 
our business in the last six or eight months to station our- 
selves at the terminals when locomotives are set out for 
service to give them a thorough inspection. If we find that 
any defect exists that would cause an excessive use of fuel 
the locomotives are sent back and are not permitted to go. 

We do not do that very often before the roundhouse fore- 
man aims to see that the locomotives are put out in better 
condition. 

We assume the same authority with regard to continuing 
an engine in service that is exercised by the federal inspec- 
tors; if we do not exercise that authority, we have to explain 
why to the man above us. 

Eugene McAuliffe: A survey of the actual results obtained 
during the first nine months of this year, and projecting the 
curve through to the end of the twelve months, shows that 
after making an arbitrary allowance of seventy-five cents per 
ton to cover the cost of haul on user’s rails, that the reduction 
in the cost of fueling locomotives and stationary plants includ- 
ing miscellaneous railroad fuel consumption for this year, as 
compared with last year, calculated on the basis of pounds of 
coal per unit of service will exceed $45,000,000. The expense 
of operating the Fuel Conservation Section is only a trifle 
over $100,000 per year. 


The fuel problem is a bigger one than the fuel bill to the 
railroad. The coal mines of this country today furnish you 
38 per cent of your freight traffic—your freight tonnage. 
They give, in addition, a very material collateral tonnage, 
in the shape of in-bound machinery, timber, steel, rails, mer- 
chandise, and perhaps a measure of passenger traffic that is 
not small. The mining industry as a whole, both fuel and 
metal, furnishes the railroads of the United States 68 per cent 
of their freight traffic. So, from a revenue earning stand- 
point, there is room for a direct and compelling partnership 
between the railroad industry and the mining industry. 

The job has grown beyond the locomotive engineers and 











70 RW AY. 


ex-locomotive engineers. 
for some years past, but to a greater extent now, that belongs 
to the highest executive officers of the railroads. It is too big 
to be treated as a secondary proposition. The railroads today 
are paying an average of $4.05 per ton for coal, excluding 
the item of haul on user’s rails, which I estimate will not be 


It is a job now, just as it has been 


less than 75 cents per ton. I predict that a further increase 
of perhaps one dollar per ton will be added to the existing 
mine price. That will add $100,000,000 or $150,000,000 
more to the railroad’s fuel bill annually—a further incentive 
to our railroad executives toward taking hold of this problem. 

The railroads of this country do not yet know how to buy 
coal; they do not yet know how to inspect coal or how to 
receive coal; and while the proposition of how to use it 1s a 
tremendously compelling one, reforms in purchasing and in- 
spection methods will, if made, prove of great value. 

There is a direct relation between fuel economy and the 
average weight of train, and if you secure the highest possible 
advantage through fuel economy the weight of the train will 
take care of itself. The savings effected not only will be those 
which flow from the decreased volume of coal consumed, but 
will be perhaps exceeded along other lines, through the heavier 
weight of trains, and a general reduction in operating costs. 





RAILROAD ADMINISTRATION NEWS 


In General Order No. 65, dated December 10, Director 
General Hines says: 

“Grievances affecting employees belonging to classes which 
are or will be included in national agreements, which have 
been, or may be, made between the United States Railroad 
Administration and employees’ organizations will be handled 
as follows: 

“‘(a) Grievances on railroads not having agreements with 
employees, which grievances occurred prior to the effective 
date of any national agreement, will be handled by railroad 
officials in the usual manner with the committees and officials 
of the organizations affected for final reference to the Direc- 
tor of Labor, as provided in Circular No. 3 of the Division 
of Labor. Grievances on railroads having agreements with 
employees, which grievance occurred prior to the effective 
date of any national agreement, will be handled by railroad 
officials in the usual manner with the committees and officials 
of the organizations with which the agreement was made, for 
final reference to railroad boards of adjustment, as provided 
in general orders creating such boards. Decisions made as 
the result of such reference will apply to the period antedat- 
ing the effective date of such national agreement, and, from 
the effective date of that agreement, will be subject to any 
changes that are brought about by national agreement. 

“(b) Grievances which occurred on the effective date 
of any national agreement, and subsequent thereto, will be 
handled by the committee of the organizations signatory to 
such national agreement for final reference to the appropri- 
ate railroad board of adjustment, except on roads where other 
organizations of employees have an agreement with the man- 
agement for the same class of employees, in which case griev- 
ances will be handled under that agreement by the commit- 
tees of the organization which holds the agreement for final 
reference to the Director of Labor, as provided in Circular 
No. 3 of the Division of Labor.” 


Foremen in Mechanical Department Classed as Officers 

Because of the exceptional importance of the work of super- 
visory foremen in the mechanical departments, and the fact 
that economical and efficient shop operation depends so 
largely upon their efforts and co-operation, W. T. Tyler, 
director of the Division of Operation, has issued a circular 
letter to the regional directors stating that it is desired that 
their classification, working conditions and privileges be 
made definite and uniform. 
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To that end the director general directs that general fore- 
men, roundhouse foremen, departmental foremen and assist- 
ants will be classified as officers and will be given considera- 
tion and advantages attaching to officers of similar rank in 
other departments, as follows: 

(a) Reasonable period of time lost on account of sickness 
without loss of pay. 

(b) Two days off each month for all salaried foremen 
whose tour of duty consists of seven days per week. 

(c) Two weeks’ vacation a year with pay for all salaried 
foremen who have acted as officials continuously for one year 
or more. 

(d) Privilege of resigning instead of being shown as dis- 
charged or dismissed. 

(e) When charged with an offense likely to result in dis- 
missal, a hearing to be given by a superior officer other than 
the immediate superior, at which hearing the foreman in 
qusetion may be represented or assisted by any other foreman 
whom he may select for that purpose. 

(f) Card transportation to be granted to all salaried fore- 
men, the extent of such transportation to be based on the gen- 
eral practice for other division officers and the importance of 
the position the foreman occupies. 

The letter says: “It is not possible to lay down a definite 
seniority rule, because ability and merit are of paramount 
importance in this highly responsible work and, in any event, 
must govern, but where the ability and merit of two men are 
equal, the choice of positions on a division should, as far as 
practicable, be determined upon the basis of seniority. I am 
sure that the uniformity brought about by the above rules 
will result in more loyal and efficient service by the foremen 
affected and will reduce complaints toa minimum. Will you 
please take action to have this put in effect at once?” 


ORDERS OF REGIONAL DIRECTORS 

Incomplete Brakes on Gondola Cars. — Supplement 2 to 
Circular 201 of the Southwestern regional director states that 
500 U. S. standard hopper cars, allocated to the Pere Mar- 
quette, built by the Ralston Steel Car Company, and num- 
bered 13,000 to 13,499, were placed in service without sheave 
wheels on brake and hand brake pull rod. The circular in- 
structs that, where these cars are found with sheave wheels 
omitted on the end of the hand broke rod, changes should be 
made at once, regardless of ownership. 

Employment of Apprentices——The Northwestern regional 
director, file 42-1-100, states that statistics show that while 
there are 42,193 journeymen in the mechanical departments 
of the railroads in this region there are only 1,880 appren- 
tices, or a ratio of one apprentice to 22.44 journeymen. Under 
the national agreement 6,559 additional apprentices can be 
employed. The circular adds that diligent efforts should be 
made to obtain the full ratio of apprentices, and special atten- 
tion should be given to see that they are thoroughly instructed 
in the various branches of the trade in order that properly 
trained mechanics may be provided for the future. 

Freight Car Distribution.—Supplement 18 to Circular 70 
of the Northwestern regional director contains the following 
instructions, which are intended to assist in meeting the in- 
creased demand for grain cars: 

“Effective at once, arrange to give the repair of grain cars 
preference over other classes of equipment. Additional forces 
should be employed where they can be used to advantage. 
Report as of Saturday of each week the number of cars re- 
paired and made fit for grain loading for the preceding week. 

“Reports continue to reach me of grain cars used in other 
service where other equipment is suitable and available. Un- 
less cars are being loaded directly into grain-producing ter- 
ritory, instructions should provide for the use of non-fit cars. 
From now on special attention must be given to supplying 
grain cars, particularly for the heavy corn crop, which now 
demands attention.” 
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HE question of treating boiler feed water has been one 

of the most neglected items in railroad operation. The 

problem of economy and efficiency looms up with greater 
importance each day. ‘The saving of fuel, the cost of which 
is no small portion of the operating expenses, has been very 
forcibly impressed upon railroad men. Outside of actual 
wastes in poor coal, insufficient combustion, etc., one of 
the important factors of fuel conservation rests upon the 
quality of the boiler feed water. In addition to the loss of 
fuel due to untreated water, there is the cost of the locomo- 
tive being out of service, new flues and fireboxes, labor in 
caulking and washing boilers. 

It is not intended in this article to convey the idea that 
all feed waters should be treated with boiler compounds. 
By far the most of them should be treated in a regular water 
treating plant. The cost of treating water by the regular 
plants and by boiler compounds should be carefully com- 
pared and the results obtained from these treatment should 
also be studied. Boiler compounds are not to be regarded 
as absolute cures for all boiler troubles. ‘They seldom do 
more than lessen the bad water conditions, the extent of 
vhich depends upon the original water and, of course, the 
compound used. 

It should be kept in mind that a steam boiler was made 
to furnish steam; not to treat water, consequently the boiler 
hould be supplied with good water so that it can perform 
the duty which is required of it. A person would hardly 
drink typhoid germ laden water and then take medicine 
to prevent typhoid, but rather, would use a pure water 
vhich would not produce disease. So it is with boiler water, 

1 ounce of prevention is worth a pound of cure. 

3oiler compounds are of many different compositions, 

me good, some bad, some indifferent. Viewed with the 

es of the practical water purification man, they are re- 
rded as “patent medicines.” Like patent medicines they 

e much advertised and all sorts of good and bad testimon- 

s are recorded following their use. All boilers are not 

ike, neither are all boiler waters. For this simple reason 

compound can be developed which is a sure cure for all 
iler troubles. Some may be good for one thing, some 








for another. 











BOILER COMPOUNDS; THEIR NATURE AND USE 


Chemical and Mechanical Agents Used to Prevent 
or Remove Scale; Quantity Required and Cost 











BY W. S. MAHLIE 


In view of the many compounds sold, I have undertaken 
in a general way to show their classes, possible reactions, 
and other data, and let the buyer of the compound judge 
for himself as to its merits. 


Requirements of a Boiler Compound 


A successful boiler compound must fill the following re- 
quirements: (1) It must make the water non-corrosive. 
(2) It must hold in suspension, or colloidal form, all of the 
salts which would give rise to an incrusting precipitate. (3) 
It must put the water in such a condition as to keep it 
from foaming or priming. (4) It must be a chemical or 
compound of such a nature that it can be safely stored and 
kept from deteriorating. (5) It must be of such a nature 
that it can be easily measured or weighed and applied. (6) 
Its cost must compare favorably with other methods of feed 
water treatment, 

It is not known exactly when boiler compounds came 
into general use. We find that during the development 
of the oil fields, it was a common practice to put a small 
amount of crude oil in a boiler to remove scale. Around 
saw mills it was also a practice to dump saw dust into the 
boiler to loosen scale. Thirty years ago bran was used in 
engine tenders to prevent scale in the boilers. Soda ash 
was used as early as 1864. ‘Thus it will be seen that the 
use of boiler compounds was more in the nature of an 
evolution than a discovery. 


Purposes for Which Used 


Compounds are generally used for either one or more of 
the three following purposes. (1) To remove and prevent 
scale. (2) To prevent corrosion. (3) To prevent foaming. 
Only compounds of the first and second kinds will be con- 
sidered here because, strictly speaking, the third kind are 
not boiler compounds, but anti-foaming compounds. 


Classification 


The boiler compounds may be roughly divided into three 
classes. (1) According to chemical action. (2) Accord- 
ing to mechanical action. (3) According to combined chemi- 
cal and mechanical action. In the following discussion 
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the terms temporary hardness and permanent hardness will 
be used, denoting respectively the bicarbonates of lime and 
magnesia; and the sulphates, chlorides and nitrates of lime 


and magnesia. ‘The term incrustants is usually applied to 
the latter, but most practical men prefer the term perma- 
nent hardness. 


Class I. Chemical Action 


Soda ash or sodium carbonate is used more than any 
other chemical and is the base for practically all boiler 
compounds. Soda ash usually runs about 98 per cent pure 
sodium carbonate (Na,CO,). Another form known as soda 
crystals runs about 34 to 35 per cent (Na,CO,) the balance 
being water of crystallization. 

The action of soda ash in the boiler is the same as in 
the regular treating plant outside the boiler. It removes 
the hard scale or permanent hardness, and neutralizes acids 
which cause corrosion. Soda ash was used in England as 
early as 1864. ‘Too much soda ash should be guarded 
against as it will cause foaming when used in excess. 

Sodium silicate or water glass is coming into extensive 
use as a boiler compound. It is seldom applied alone, but 
most always in combination with soda ash or tannin. Sodium 
silicate has the advantage of acting on both temporary and 
permanent hardness. When sodium silicate acts on tempor- 
ary hardness one part of soda ash or sodium carbonate is 
liberated for each part of silicate added; this sodium carbon- 
ate is then available to act on permanent hardness. 

In using sodium silicate the same precautions should be 
used as in all sodium compounds, since excesses cause foam- 
ing. Sodium silicate comes to the market in liquid form. 

Sodium hydrate or caustic soda is not used as much as 
formerly and acts on both temporary and permanent hard- 
ness and neutralizes acids. Like scdium silicate in its action 
on temporary hardness each part of it liberates an equal 
amount of sodium carbonate available for action on the 
permanent hardness. Caustic soda is not available for re- 
moving sulphates of lime and magnesia alone, without the 
presence of enough temporary hardness, since by the action 
of caustic soda, hydrates of lime and magnesia are fgormed. 

An excess of caustic soda is probably one of the worst 
things to get into a boiler, because like other soda salts 
it causes foaming, and has a decided action on brass valves 
and fittings. It also causes iron to become brittle when in 
concentrated solution. Caustic soda is bad material to 
handle, since it takes up water very readily from the air. 
It burns the skin and clothing, causing very painful sores, 
which are slow to heal. Caustic soda is sometimes mixed 
with soda ash and is known as Special Alkali. The ap- 
proximate composition of this material is 40 per cent caustic 
soda and 60 per cent soda ash. 

Tri-sodium phosphate was formerly used to a great extent. 
but is not used so much as present. It is distinctly a 
boiler compound since the reactions between lime and mag- 
nesia compounds are not complete at ordinary temperatures, 
but the water must be boiled in order to obtain the maximum 
effect. Like the silicate and hydrate of sodium in its action 
on temporary hardness it liberates an equal part of sodium 
carbonate, which can be available for further action. 

The di-sodium has also been used as a boiler compound. 
The precipitates of sludge obtained from the action of the 
phosphates are very light and flocculent, and are easy to 
blow out of the boiler. It is claimed by some that sodium 
phospates are the most efficient boiler compounds in use. 
Sodium phospate was used in England as early as 1879 
under the name of Tripsa. 

Sodium fluoride is also distinctly a boiler compound. Dr. 
Doremus patented the use of this chemical as a water soften- 
ing reagent. One of the claims made for this material is 
that one-fourth of the theoretical amount required will pro- 
duce a sludge which will not stick to tubes or the sides of 
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a boiler, and is very easy to blow out. Another advantage 
claimed is that in using this compound, no volatile materials 
escape with the steam. No records were to be found any- 
where describing the actual success with this compound. 
Sodium oxalate has been recommended for use to prevent 
scale, but no instances could be found where it had been 
used. The reaction would be upon both temporary and 
permanent hardness with the formation of equivalent 
amounts of sodium carbonate. 

Sodium chromate can be used to precipitate lime com- 
pounds, temporary and permanent. Another peculiar prop- 
erty of chromates is that they render iron passive to cor- 
rosion. 


Sodium borate or borax has been used to some extent as a 
boiler compound. Lime compounds are precipitated cold, as 
borates, but magnesia compounds are only precipitated under 
the heat of the boilers. 

In all the preceding discussion, sodium compounds only 
have been considered. It should be remembered that potash 
compounds will act in a similar manner, but due to the 
high price of potash compounds they are not used for 
this purpose. 

Barium salts. In many respects the barium compounds 
are the ideal boiler compounds, since no soluble alkaline salts 
are left in solution by their use. On the other hand their 
cost is much greater, due to the larger amounts required for 
reactions, and also to the increased cost per pound com- 
pared with an equal weight of sodium compounds. In addi- 
tion barium salts are poisonous and consequently are not 
desired, even around boilers, where any one might acci- 
dentally drink some of the water. Barium salts are ideal 
for incrusto-corrosive waters having high sulphate content, 
which otherwise would cause foaming by treating with 
sodium compounds, 

The principal form in which barium is used is the hydrate. 
The carbonate can be used, but it is said it is not in as 
extensive use as the hydrate. The aluminate of barium 
should be a very desirable theoretical treatment, since it 
would also entangle and precipitate mud and other materials 
in suspension. Barium hydrate acts on both temporary and 
permanent hardness and acids. ‘The carbonate of barium 
is not used much as a boiler compound, but more as a 
softening reagent in proper chemical treatment tanks. It 
is also said that barium carbonate is not very satisfactory 
on magnesium waters. 

Lime. It formerly was a favorite practice in the French 
navy to add just enough lime to boiler waters to make them 
slightly basic. The lime reacts on the free acids, temporary 
hardness and magnesium compounds. The introduction of 
line, however, adds a very bad feature to the acid waters, 
inasmuch as it will give rise to an extremely hard scale, and 
the acid is only removed or neutralized at the expense of 
adding hard scale to the boiler. 

The writer has known of one case in particular where the 
addition of lime to a boiler gave good results. It was 
during the spring when the periodical acid conditions pre- 

railed in the Ohio river. The flues and fireboxes of loco- 
motives using this water began to leak so badly, that as 
one boiler maker said, “they wouldn’t hold shelled corn.” 
A small amount of lime was placed in the tender of one of 
these locomotives and the leaking disappeared at once. 

Lime comes to the market in two forms, the lump or 
quick lime, and the hydrated lime. .The lump lime is usually 
the cheapest and an equal weight of it is more efficient than 
the hydrated lime, since the hydrated lime contains about 
25 per cent of combined water. The lump lime, however, 
becomes air slaked on exposure to air, and is then useless 
for water softening, while the hydrated lime does not slake. 
Lump lime runs about 88 per cent pure. When only small 
amounts of lime are used, the hydrated is probably the 
best to use, since it can be stored and does not slake. Lime 
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acts on all free acids, on temporary hardness and on mag- 
nesium compounds. 

Chalk or Powdered Limestone. The use of this was ad- 
vocated by the celebrated French chemist LeChatelier. It 
was introduced to act on sulphate of iron, and to act me- 
chanically by being incorporated with the precipitated cal- 
cium sulphate or hard scale. It is not known whether or 
not successful results were obtained by its use. 

Tannin Compounds and Wood Extracts. ‘Tannins are 
used as scale preventatives in boilers. They are distinctly 
boiler compounds, and precipitate lime and magnesium as 
a light bulky precipitate. Tannins are seldom used alone, 
usually combined with sodium carbonate, sodium hydrate or 
sodium silicate. 

Tannins are obtained from a great many sources, some 
of them being hemlock bark, oak bark, Canaigre, Que- 
bracho, Palmetto root, Catechu, Gallnuts, Sumac, Valonia 
and Divi-Divi. 

When tannin is used it leaves a very light friable deposit 


which Is easy to remove. It is claimed that tannins are 
among the safest and best materials to put into a boiler. 
Some persons object to tannin, claiming that it would cause 
corrosion. No cases of such action, however, have been 


brought to light. The different bark extracts are mixtures of 
tannin and other closely related materials which act in a 
manner similar to tannin. 

According to De Le Coux when a tannin, either free or 
combined with sodium compounds, is added to water, quite 
a number of complex changes take place, and the resulting 
action is that the tannates, gallates, and hydrogallates are 
precipitated in a mixture. 

Zinc and aluminum... Zinc or aluminum have been intro- 
duced into boilers to prevent corrosion. ‘The theory is 
that zinc and aluminum having a higher solution pressure 
than iron, will go into solution instead of the iron. This 
practice of adding zinc was started in 1881. Zinc has been 
much used, and even today is found in some compounds. 

Commander Lyons of the U. S. Navy in 1913 made some 
interesting experiments on the use of zinc, and found that 
corrosion was lessened to some extent for a few days, and 
that then the zinc became coated with an oxide and the 
electromotive character of the zinc changed, and that in- 
stead of the zinc being attacked the iron became attacked. 
As a result the use of zinc was discontinued and 3 per 
cent normal alkaline strength of soda ash was used, which 
gave excellent results. 

Sugar, Molasses and Glycerine. It has been claimed that 
sugar, molasses and glycerine are good scale preventatives, 
that they dissolve the lime and magnesia salts and hold them 
in solution, thus preventing a deposit. A number of in- 
vestigators have studied the action of sugar on lime sals, 
and found that the oxide is dissolved, and that carbonates 
and sulphates are little affected. Inasmuch as lime-oxide 
is not present in boiler water the use of sugar could hardly 
be recommended. A series of tests was made to determine 
the solubility of calcium carbonate. Solutions containing 
one per cent, five per cent and ten per cent of sugar were 
allowed to act on calcium carbonate, with continuous shak- 
ing for 1% hours. Solutions of glycerine of the same 
strength were allowed to act in the same way. Identical 
solutions of sugar and of glycerine were also allowed to act 
on calcium carbonate by boiling under 18 lb. pressure for 
two hours. In all cases the solubility was very slight 
amounting only to traces. 

Another series of tests was conducted in a similar manner 
using calcium sulphate in the different concentrations of 
sugar and glycerine. It was found that while there was 
quite an amount of the calcium sulphate dissolved, it did 
not exceed in any instance the amount normally soluble in 
water alone. ‘These experiments prove the fallacy of using 
sugar and molasses as scale preventatives. 


RAILWAY MECHANICAL ENGINEER 


Class II. Mechanical Action 


Clay. De La Coux says—‘‘Clay is a fairly good scale 
preventer, but there is danger of clay working into the 
machinery.” It would appear to be a rather peculiar pro- 
ceeding to add clay to boiler water, because most boiler 
waters contain clay and other suspended material which it 
is desired to remove. Clay could have no chemical action, 
and if added in sufficient quantity to act mechanically it 
would be almost sure to deposit on tubes and sheets and 
cause mud burning. 

Talc, powdered limestone or chalk, pumice and ground 
glass would all act in a manner similar to clay. No ad- 
vantage can be seen in the use of any of these since they 
all are inert chemically and they are not of a nature which 
would appear to benefit scale by being incorporated with it. 

Starch, glucose, dextrin, potatoes, sippery elm, artichokes. 
Any number of materials of a similar character have been 
proposed. Their action, if any, is entriely mechanical. It 
is claimed that these substances dissolve in the water and 
form a sort of gummy gelatinous coating around the grains 
of deposited scale and prevent them from sticking so tightly 
together. 

Dextrine, starch and glucose are more frequently used as 
binders in boiler compounds to hold the different constituents 
together, either in the shape of a ball or a brick. 

Ground hoofs and horns have been used to prevent scale. 
When boiled these would yield glucoses and gelatines which 
would act as before stated. 

Oils. The addition of oil to a boiler for preventing scale 
has been practiced for a long time. The action of course is 
entirely mechanical. Several explanations as to the action 
have been made. Some say the oil “rots” the deposited scale. 
Others say the oil envelopes the precipitated scale and pre- 
vents it from sticking. Others say the oil is attracted to 
the hot tube, becomes overheated, and forms a tiny explosion, 
which breaks or knocks off the deposited scale. 

The benefit of oil addition would appear to be question- 
able. Christie in his book, Water Purification and Its Use 
in the Industries, devotes an entire chapter to the subject 
of oil in feed water, and after describing a number of oil 
filters says, ‘““The use of oil in boilers to loosen scale is a 
positive detriment.” He further says, “If oil must be used 
it should be a mineral oil, since animal and vegetable oils 
will very likely break down. forming free fatty acids and 
cause corrosion. 

The writer, personally, has seen a great many boiler 
tubes, very hadly bagged or blistered, caused by oil in feed 
water accumulating in a spot and becoming locally over- 
heated. After installation of oil filters the bagging was 
entirely eliminated. After such experience one would hardly 
recommend that oil be used in a boiler. 

Fats. Fat either alone or mixed with other substances has 
been proposed and used. It was probably the intention to 
coat the inside of the boiler with a coating of grease to 
prevent the particles of scale from adhering to the inner 
surfaces. No cases have been found recorded where this 
was entirely satisfactory. It usually caused local over- 
heating where the grease was applied and the hot flame 
came into contact with the tube. In Belgium the custom 
has been for some time to rub the inside of the boiler with 
a mixture of tallow and amorphous graphite. 

Rosin and Tad. Rosin has been used in a manner simi- 
lar to fats. When tar was used it was mixed with five parts 
of oil before being applied. 

Graphite. Literature on the use of graphite as a boiler 
compound is very scanty. After a thorough search, numer- 
ous instances were found where graphite was used, but no 
record of the results obtained were shown. 

Graphite cannot be used other than from a mechanical 
standpoint in removing scale, since it is inert at ordinary 
temperatures. The producers of graphite say graphite will 
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not act chemically, but when the scale is deposited the 
graphite intermingles with it and prevents it from becoming 
a compact mass, and keeps it soft and easy to blow out. 
They also say that the graphite will work through the ac- 
cumulated scale to the tubes and shell of the boiler and 
loosen the deposited scale. It is doubtful whether the 
graphite will do this, but if the graphite were coated on 
the inside of a new boiler, it would prevent much scale 
from adhering to it. 

W. A. Converse, in an address before the Railway Club 
of Pittsburgh, May 22, 1914, made the following state- 
ment: “It is an absolutely well known fact that there is no 
possible chemical reaction between graphite and any sub- 
stance found in boiler feed waters. Any action that might 
possibly be brought about that might be considered bene- 
ficial would have to be of necessity mechanical. It is 
absolutely impossible for graphite to permeate through any 
formation in the way of scale of anything like ordinary 
density. You cannot force it through with a pressure of 60 
will probably not permeate the scale in practice in the 
boiler. 

“There is this possibility. If you could get into the 
lb. I know. If you cannot force it through that way, graphite. 
boiler and with a brush or otherwise polish the interior of 
the boiler itself as is done on a stove with stove polish, it 
would possibly smooth the surface of the metal and there- 
fore prevent for awhile the adhesion of the particles of 
scale. But try to do that on a wet surface and you will 
find you are up against a very difficult job. And when 
applied to dry metal, graphite does not last long in contact 
with water. Consequently it cannot last long in a practical 
way.” 

in an article in the Journal of Industrial and Engineer- 
ing Chemistry, May, 1916, H. K. Benson and O. A. Hougen 
describe experiments at the University of Washington. They 
say, “Graphite has no effect in holding suspended matter.” 

Some time ago a piece of peculiar looking boiler scale 
or deposit which had been removed from a Stirling water 
tube boiler was shown to the writer. One of the flues had 
been burned and upon examination this piece of scale was 
found. The material was a very hard, black amorphous 
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From this analysis it would appear that, first a mixture 
of calcium sulphate, calcium carbonate, and magnesium 
hydroxide, with a small amount of silica had deposited in the 
usual manner. Then due to this sulphate deposit the tube 
became overheated at this point, not, however, to the maxi- 
mum. This overheating resulted in a decomposition of the 
calcium sulphate as shown by the equation. 

CaSO =—Ca, + CaO 

This SO, (sulphuric anhydride) then with the water 
formed an acid which attacked the iron and formed iron 
sulphate. This iron sulphate with more or less carbon 
dioxide, formed a deposit of iron hydrates and carbonate. 
As the deposit became larger the overheating became more 
pronounced and due to the graphite present, finally as- 
sumed very high temperatures. These high temperatures 
and the graphite reduced some of the iron, so that a mixture 
of ferrous and ferric oxides was formed, and it happened 
that they were present in just the proper amounts to form 
Fe, O,. 

The temperature attained in this case must have been 
very high and it readily can be seen that it was very danger- 
ous to operate this boiler. Howver, it is unlikely that an- 
other case like this would occur again, especially going to 
the extremes this one did. However, one can see the danger 
of having something in a boiler which is liable to deposit 
on the flues. 

Another piece of boiler scale from a stationary engine 
boiler, which did not carry such a high pressure as the pre- 
ceding one, was examined. This scale was grayish in 
color, very friable, and easy to remove from the boiler. 
Graphite could be seen permeating the scale throughout. 

The analysis was as follows: 


ee © aa ee Sener eRe ee er Ae Se 0.14 per cent 
MMI NING a ou Fcca vee tava farses te NG aa ace eine 18.76 per cent 
I Shere Setar a one Caracal dias are rahtove acess kiaiom 3.52 per cent 
NR, NE INN 565 aig so 0nsa os iwsdie Sider evd’iaveiminreiore os 1.38 per cent 
RI ANI Coe oo abs cb arin so.in snk ax ainste 6 Coseiceca a anew orm 39.46 per cent 
PINE OMNI os aud aisle avaia oi a ewreins Saeco asa 4.99 per cent 
SHEPUTIC AGRMYOHGS: 6s -.6:6000idsc0wsdsceewnncee 31.94 per cent 

Bias DERG Act akBowheRet meu aememaain 99.19 per cent 





*The ignition loss contained about 1 per cent free graphite. 


Careful inquiry showed that the scale formation in the 








TABLE I 
Quantity or Cmemicats Regurrep To Act on THE Various DETRIMENTAL SUBSTANCES IN WATER 
2 ° 
as = ) g o , vO im 
Fie) : a  &§ = Ba gs ES S 
© es z Hes =0 3 Si O Ae) =N < ie) 
S Sa) am 5.50 yal eS 2B S os °¢ o S 
v ga 20 oom gv g& ve gm £O 2 rts 
By sg ba «8928 28 20 2a 2g Za 5,0 a: 
- =] Ua a4 OG Za OZ Sas a) ie.) &Z, EO 
To Act on One Part of 5 wn & e on = = roa 9 Foal ray 
Calcium carbonate as bicarbonate, Ca COs......... .560 1.060 800 2.530 1.220 840 1-732 ae 3.820 6.440 
Calcium sulphate, Ca TE ee Ce a ee ee .786 58 1.870 .897 618 1,259 1.449 1.796 2.809 4.735 
Calcium chloride, Ca Cig..............00..s.ceee coees .962 721 2.283 :1.109 . a err 3.441 5.802 
Magnesium carbonate as bicarbonate, Mg COs..... 660 1,262 -952 3.015 1.452 1 Bee (ekee, suas ee 7.667 
Magnesium Spree, MAT SO). 0. cscs enone oes: cee .890 .667 2.111 1.017 700 1.423 1.642 2.036 ee 5.367 
magnesina CE ME AMG Abas tdeencctcnveces aansie 1.124 842 2.666 1.284 884 = 1.800 eee sees 6.779 
oe ALS ON eer er 1.272 2.410 1.818 5.757 ne oe BE isis aadede gees “gerne 
Sulphuric acid, He ____ SR Sa aa ener earn .571 1.080 .816 2.583 1.245 1.748 2.010 2.492 
ENING GOI EE Nhe sk cance vedecsctacveseces 1,534 2.904 1.096 6.931 Ere 2.443 2.70 


Note.—This table is based upon 100 per cent pure materials. 
larger amount must be used than is shown on the table. 


eeeee 


These chemicals are rarely over 100 per cent pure, consequently a proportionately 








looking mass. It was also attracted by a magnet. ‘The 
analysis of the scale showed: 


ee alta ge ie iyiits Sar etg 6/4 4:6-8.Ganoeisis haw None 

Re ae seeececeseces kse0 Per cent 
NNN -ORIOG. MOO. oiccksiccc cisccacsomeen 3.66 per cent 
Siliphurie anhydride, SQ, .......ccccccscsccces 21.73 per cent 
NINE: ORME INC MNOOR 5a. o.u. 4.010.016.0140 <br bee 6.010 00 fo 21.19 per cent 
I ON a oi adidas aie asaie a neo a 4.-oaie 50.65 per cent 


Upon recalculation to the possible combinations the follow- 
ing remarkable combination appeared: 


NI Bites ela kia Sait ierale odes. svxa.w ky ie % Serres 1.36 per cent 
TN oo. ag asia 6 AbK SRA: sb B.A Sw OO 3.66 per cent 
SE ee ee 19.58 per cent 
or crea edna dina iu aad 4 dx mweaawom 5.95 per cent 
WUORNUERCTN® QEIGG cece cocccccesncocececes 69.95 per cent 


boiler was not lessened, however, the scale was changed from 
a very hard character to a rather soft mushy one. The 
use of graphite was discontinued in this case as unsatis- 
factory. These and some other similar experiences have 
convinced the writer that graphite should never be placed 
in a boiler to stop corrosion or to prevent the formation of 
scale. 


Class III. Chemical and Mechanical Action Combined 


Under this head all kinds of mixtures of the materials 
described in the preceding pages are used. The following 
are some actual analyses of commercial boiler compounds: 
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FEBRUARY, 


(1) A bluish green liquid, having a strongly alkaline re- 
action : 


SRCGING PEAVEY 6 cccidicccdawseeseeeeweeeenes 1.40 per cent 
IE: CEE hin6 So nr se on ara d008 6s e RTs 45.79 per cent 
CORDEr BOURNE Goscankcaucinwadinascanaeeweenm 1.69 per cent 
ROU SAE UII 5 66 oss ssa ss so as Fao nies Osea 0.17 per cent 
URE CO Mi ine 66s ae 05.5 dawanweuaese 53.35 per cent 
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(15) Pure graphitic iron and one to four per cent of zinc. 

(16) Glycerol (Loads Gedbedsedaseabehanae 15 per cent solution 
Ge NE c aGtebawedswecsedus« sw dusee 8 parts 
err yer errr rer er 20 parts 

(17) Zine and zine alloys and leather 

(18) Benzine, lamp black, animal fat, lard or horse; and tallow. 

(19) i ~ ea A eer re rene PROCS oe. - 4 


Cee eee eee eee seers eseeeees eeeeeseeeeeeeesees 


30 o 
(20) en ‘pulverized carbonaceous material mixed and eoanueaead with 


a saline solution.” 


(2) A greenish yellow solid material, put up in sticks 
about 114 in. by 1% in. by 12 in. 


(21) Sodium phosphate and tannin. 
(22) 1 qt. water. 

3 lb. whiting. 

¥%4 lb. soda (caustic). 




















Motatare at 105. Gem: Socsicacc ccs oe eee 40% bse0 38.43 per cent % |b. soap powder. 
Organic material, presumably tannin and _ bind- 4 Ib. borax. 

S| Rees eee eam ee arene iran enty arn Sr 9.15 per cent (23) Sodium DE cbs55 dd deee sees ches baa aera 15 per cent 
RR RS oe nk cS ers ail cba ote aieere 7.00 per cent WN a Nan CEU ieiibe nea eneus acdsee ERA e 10 per cent 
PAICOTAGG: GEOLIDNS © 6k 5s ies 6 nse 0/00: 0h'06 noi osidne'e 6.45 per cent NE. oss ato cceeedu pods Seee sheen ss anbeeee 10 per cent 
PEOE MERIC MOTCUTG a s.0.0.0:0:6:6.5.0.0.01s19.0 0:00.40 0-006 0.62 per cent Whale or seal oil to emulsify. 

Sodium carbonate (by diff.).........-sccccsees 38.35 per cent EE eee rer ee re er 15 per cent 
SE iki ace bk as ep hob Ewha OO SE RRR 25 per cent 
(3) Volatile—probably spent tan liquor........... 52.83 per cent OGRE DUDUTOROE 46 0 0.5.60 5000 0080645000 eeeswne 15 per cent 
Organic—probably spent tan bark.............. 15.31 per cent WEE Seenecerdentsnne tesco scab seaw eeeeerene 10 per cent 
Residue sodium carhonate. .......ccccessccecce 30.82 per cent (24) CyoH® ,nophthalene) in gasoline or naphtha or other light hydro- 
SE: oho cartier em cartes einen d outa eee aes 9.69 per cent carbon oil. 
TABLE III 
Cost or CHEMrcats ReogurreD To Act oN One Pounp oF Eacu oF THE VARIOUS DETRIMENTAL SUBSTANCES IN WATER 
To Act on One Pound of 
£ . cs re s 
ov = s 2 £3 em = BS os 3 
“ 35 sh ‘3 OCOSE a8 23 «EE Et dn 
ee - = Se ar oF a" =é 
co Yc a = = oe Oo d= y 
Om tas 20 om = =O EG tat — one 
oo | OES OG | 2 2 & i UCklCUWD 
Ee Tae oA oS z 58 ioe uke ee EO 
ins a Ss - v7 fa 2 69 3 = 
( carbonate as bicarbonte, Ca COg3........ fe 3.47 3,38 10.12 14.28 57.06 aa piace 31.52 418.60 
( s ly BL, OG I gis as erasainisie s qioieinvaia oieiwiacwiee ar 2.35 2.48 7.48 10.51 41.96 4.85 6.29 23.18 307.78 
C ( rit RAB ana wicreirebaie ea Rnaiseee ae 2.88 3.04 9.13 12.85 51.46 ; me 28.39 377.13 
M ar ite as bicarbonate, Mg COgz 42 3.77 4.02 12.06 17.00 67.72 si — ioe 498.36 
Ma u | See 129 2.66 2.81 8.44 11.90 47.43 5.50 7.13 349.16 
[ ch TG ene sick 3.36 a05 10.66 15.03 60.00 sede 440.64 
( MS POR wate aoe 8985 Thee RoR .80 7.28 7.67 i? ee 129.82 : uae cea 1 kee 6 || [ee 
S: = a ene ereee pm 36 3.23 3.44 10.33 57.99 6.73 8.72 swan tw wee 
NOONE MEM, DOM is ican staked «news 97 8.68 4.62 27.72 81.43 OM ee Se eas 
l er price per lb., on this table, the materials in Table II have been recalculated to 1C0 per cent purity basis. All” prices are shown in cents. 
Si 1m silicate is not shown on this table on account not being able to secuve satisfactory data in regard to percentages of Nae Si Og present. 
Metailic. atutiinien .scecicenie saad aeigine-ewiewd 3.93 per cent (25) Animal or vegetable charcoal, coal or lampblack in combination 
Epett MATSTIRL .615:5.0 60 La iais.a dare serareecaaursinnbe 71.63 per cent with caustic soda or soda ash. 
- G1 a pc ausiets aoe a y ompetede 8 ne) gated 13.75 per cent 
Pe ee ee Cee ee OP ee er In the preceding tables the items shown are the important 
Graphite oss s.ssssceseeeeeeeeeeeseeeessee ees 87 per cent points that should be considered in the use of boiler com- 
co neg MO EE LOTTE CC Te Te re 8 ver cent 
oe PE ECC Te ee OO Ce ee Te 16. 7 79 oad cent pounds. 
SMOMMTASENE ASUNOURIDE 5a ios :8:86 8 06.650.4:05%. 5.0 win Sardi ow arddl 50.72 per cent j j 2 WS i 
= e see AOR asic. o ease dS wierneain eid ne mys esebimaiwn ass 1.67 per cent Before gong into the — of . boiler compound =* large 
; ii cian PU tener eee neces 9.35 per cent scale, the composition of the compound should be ascertained, 
Or an < rin . . . . . 
reanic ob Binder focUUo ttre tcseseteteseees 2 21.47 per cent and its value in removing the scale and acid materials should 


The following is a list of some patented boiler compounds: 


tri-sodium phosphate. 
ammonium sulphate. 
soda ash. 

zinc dust. 

soda ash. 

18 parts bark extract. 

10 parts dextrin. 

4 parts graphite. 

14 parts water. 


parts 
8 parts 
7 parts 
parts 


6 
48 parts 
Q 


C3): BOGE: CATRORRUE 5 6 6ic.005055.0 10 66SbdeeSOEN SEARS 64 per cent 
TT PEBROHD GUGRINAEE 5.6 j6.8:0'6 6-5)0 0,050.64 4.00 40 wO.0 ee 15 per cent 
Dextrin or Starch... ...ces cece eee ceseceeeeeeeee 1 per cent 
MIRE SRSRNOMNNED 5 vsvclbck piaie Busi eta do Wid wth ee a ea ww 10 per cent 

(4) 70 parts di-sodium phosphate. 

20 parts borax. 

10 parts sodium carbonate. 
5) 70 parts sodium phosphate. 

20 parts borax. 

19 parts calcium carbonate. 

C5) SOIR SERN aie acre erass Sa Slats as Wb aie wos sels HES SSO 75 per cent 
RGM: SAMRINTAN (RNR. 6 cin. nin 0m 5400S wi ween oweelb 25 per cent 

(7) 2 parts HeO (water). 

1 part HCl (hydrochloric acid). 
0.01 part Hg Clo (bichloride of mercury). 

(8) “An alkaline hydroxide and catechu together with an organic sub- 
stance containing much water, such as potatoes, are heated until reaction 
ensues, 

(9) Ninety-eight per cent amorphcus graphite, with a neutral organic 
vehicle. 

(10) “A solution of saponin, a neutral vegctable oil, such as eucalyptus 
oil, a basic. alkaline salt, and an inactive vegetable colloid preferably carra- 
geen jelly.’ 

(11) Hog lard or horse fat... .....ccsccsccscccscseces 100 parts 

Pine SOOt OF WTADWIEE co: c.0.s10:6 i009 6te 09 en eeee see 3-19 parts 
Benzine or a petroleum or mineral ee ter ee 1-5 parts 
(12) “A mixture of soap and acid, nitric and hydrochloric, fat, resin and 


petroleum oil.’ 

(13) Naphthalene in causic soda, Glaubers Salt (Sadium Sulphate) in 
mmonia, calcined soda, alum and ultra marine. 

(14) “‘Hydrochloric acid and a solution of bromide in potassium bro- 
ide and water. Add a mixture of sedium sulphite, sodium carbonate, or 
free acid and bromine. 


hicarbonate to remove 





be determined. ‘The cost of the compound should be com- 
pared with the cost of treatment with lime and soda ash 





TABLE II 
WHOLESALE Prices oF CHEMICALS IN EFFect January 1, 1919 
Daeee, G6 OE NN 6S cneainsekduesinnes Sous Then wee $11.05 ton 
Soe eee Oe i ENE So anc euas ca ceh sb ease waeues 58.60 ton 
Caustic soda, 76 per cent Nac O........sccecscere 4.15 cwt. 
ee Ie rer ee rer .04 Ib. 
Sodium silicate, 49 deg. Baume...........ee-e00. 02 Ib. 
EE CRIES ns. oka 6 Gain bb AOA SAO ee ee 17 lb. 
Barium hydrate, 54 per Cemt....ccccceceesecseers .18 Ib, 
Barium carbonate, 97 per Cert... ..ccccccececcccce 65.00 ton 
eee SP rr ree ree re rr ree 70.00 ton 
RU LS ee se eee ie i ee uae Bis S 08% Ib 
Tannic. atid (commercial). ..c.c.ceccccsscsccvavcse 5 lb. 


In all cases lowest quotations are given. 





in a regular treating plant. The labor in applying the 
compound should also be compared with the labor of operat- 
ing a regular treating plant. 

It should also be remembered that when using a boiler 
compound, the only way in which the scale can be removed 
is by blowing down. Blowing down wastes water and steam 
which has been brought to boiler temperature at the expense 
of coal. 


No Bo_sHEVISM THERE.—Railwaymen in Southern Italy 
sent a telegram to the prime minister offering to give the 
state an additional hour’s work a day in order to increase the 
country’s production.—Great Western Railway Magazine. 
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SCIENTIFIC DEVELOPMENT OF THE LOCOMOTIVE 


Factors Affecting the Cost of Maintenance and 
Operation Analyzed and Improvements Suggested 


By JOHN E. MUHLFELD 


ARKED progress has been made in the development of 
M the steam locomotive as the result of superior engi- 
neering ability, and the results have in many respects 
been exceedingly effective. ‘This progress, however, has been 
confined largely to an increase in size, weight, evaporating 
capacity and hauling power, and while the general use of 
superheaters and firebox baffle walls during the past ten 
years has substantially assisted in improving sustained boiler 
capacity and increasing thermal efficiency as well as in 
keeping the steam locomotive in advance of the electric loco- 
motive, the opportunity for further improvement in thermal 
and machine efficiency and to reduce smoke, cinders, sparks 
and noise is untold. 

The desiderata in a steam locomotive may be summed up 
as: a reasonable first cost; maximum capacity for the service 
within roadway weight, curvature and clearance require- 
ments; ability to handle the heaviest gross tonnage practi- 
cable at the highest permissible speed; positive control of 
mechanical operation ; economy 


steam-electric central power station, 25 to 30 per cent for 
internal-combustion engines, and 40 to 45 per cent as claimed 
for the full range of from one-quarter to full load for com- 
bination internal-ccmbustion and steam motors. 

The increase in the first cost and in the cost for labor, 
fuel, material and supplies for operation and maintenance 
of the steam locomotive has been most marked during the 
past ten years, particularly since the war. It is now being 
operated and maintained by highly paid enginemen and 
mechanics, with high-priced materials and supplies, and 
the machine and its performance must be brought up to a 
more respectable basis of engineering efficiency if it is to be 
perpetuated. 

The supporting data of this paper, which apply to the 
United States, present the reasons why the general improve- 
ment of the steam locomotive should embrace the following 
changes which are now being embodied in the construction 
of a new type of locomotive, the first of which it is planned 

to have in regular service in 





as regards fuel and water con- 





sumption and repairs; mini- 
-mum manual labor for road 
and terminal handling; con- 
struction of the least number 
of parts, and capacity to per- 
form continuous mileage with- 








Mr. Muhlfeld describes many radical innova- 
tions that are being incorporated in the design of 
a new freight locomotive and analyzes the de- 
fects of present types of construction. 


1920: a. steam at a pressure 
of about 350 lb. to be em- 
ployed, superheated about 300 
deg. F.; b, improved boiler, 
furnace and front-end design 
and appliances; c, greater per- 
centage of adhesive to total 














out failure. 

Modern types of steam 
locomotives fulfill quite satisfactorily all of these require- 
ments, with the exception of wastefulnes in fuel, water and 
steam consumption, as may be gathered from the fact that 
the thermal efficiencies now obtained are only from 50 to 
65 per cent at the boiler, from 60 to 75 per cent for the com- 
bined boiler and superheater, and from 4 to 6 per cent at 
the drawbar. These as compared with thermal efficiencies 
of from 3 to 5 per cent at the drawbar of an electric loco- 
motive, 18 to 19 per cent at the switchboard of a modern 


*Abstract of a paper presented at the annual meeting of the American 
Society of Mechanical Engineers. Owing to the length of Mr. Muhlfeld’s 
paper, it is not possible to publish it in full in this issue. The sections 
dealing with the generation and utilization of steam will appear in next 
month’s issue. 
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weight, and a lower factor of 
adhesion; d, more efficient 
methods of combustion; e, use of exhaust steam heater and 
flue-gas economizer for boiler feedwater: f, better steam dis- 
tribution and utilization; g, reduced cylinder clearances and 
back pressure; , lighter and properly balanced recipro- 
cating and revolving parts; i, lower heat, frictional and 
wind-resistance losses; j, improved safety and time, fuel 
and labor-saving devices. 


o 


Reasons for Perpetuation of the Steam Locomotive 


Much more has been said and written during the last few 
years about the electrification of the steam roads of the 
United States for the purpose of fuel and labor saving and 
conservation, but practically nothing has been set forth as to 
the possibilities to accomplish much greater results per dol- 
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lar of investment and operating cost by a scientific develop- 
ment of the steam locomotive. As the average use of power 
at any considerable load factor is for only 8 hours per 
day, and as there is more or less irregularity in the demand, 
due to the small use on Sundays and holidays, the avail- 
able water power would be used only about 2,400 out of 
possible 8,760 hours per annum, or about 27 per cent of the 
time, so that the remaining 73 per cent would be wasted. 
Therefore, where continuous water power is available it 
should be diverted to the special requirements cf large and 
regular amounts, such as in electro-chemical and metallur- 
gical processes, in order that this waste may be reduced to a 
minimum. 

The methods at present employed for generat ng electric 
power from fuel in large modern central power stations 
represent from 18 te 19 per cent thermal efficiency, and as 
the investment cost for a steam plant is from one-third to 
one-quarter of that for a water-power development, the same 
total investment would produce from three to four times as 
much power from a steam plant as could be secured from a 
hydroelectric plant. 

Complete electrification of some portions of the large trans- 
continental trunk lines has been effected, all of which are 
representative of progressive engineering skill, but reliabic 
reports and statistics available have not proven the actual 
operating economies predicted, and with the present un- 
settled state of the electrical art numerous objections present 
themselves, among which may be noted: a, prohibitive capi- 
tal and non-productive cost per mile for road, equipment 
and facilities; b, non-interchangeable equipment adaptable 
to certain electric zones only; c, entire operation dependent 
upon single power plants and transmission systems; d, widely 
varying load factors—dependent upon business conditions—- 
requiring enormous outlay to meet uncertain peak movement 
and emergency conditions; e, complication and congestion of 
road and terminal trackage with transmission and centact 
lines; f, first cost from five to ten times, and operating cost 
from two to three times that of steam; g, liability for cem- 
plete tie-ups due to storms, snow, sleet, rain and short-cir- 
cuits. 

Any general plan to electrify the steam roads to meet other 
than terminal and trunk-line congestion conditions, at an 
absurd cost, would mean lack of efficiency and prohibitive 
financing, which would result in bankruptcy for most of the 
railroads affected and in a further burden upon the public. 
In fact, it would be a source of real danger to the rehabili- 
tation of these transportation systems, as to discard steam 
locomotives where coal or oil is available and can be burned 
with efficiency, comfort and economy, represents absolute 
waste. 

Proposed Order of Development of the Steam Locomotive 

The opportunity for steam locomotives to produce economv 
by increasing train loads, reducing transportation and me- 
chanical delays and saving fuel and labor, is enormous. 

The principal parts of a steam locomotive assembly are 
the boiler, engine, running gear, tender and special appli- 
inces, and the functioning of these parts in operation, jointly 
or independently, will involve particular factors that are 
capable of scientific development, viz. : 

1 Design, Material and Workmanship. 
2 Adhesive Weight, Tractive Power and Factor of Adhesion. 
3 Tracking, Curving and Riding. 
4 Boiler Feedwater. 
5 Boiler-Feedwater Purifying. 
6 Fuel. 
7 Combustion. 
8 Boiler-Water Circulation. 
9 Heat Radiation, Convection and Conduction. 
10 Steam Geueration. 
Steam-Pressure Increase. 
Steam Superheating. 
Steam Distributien and Utilization. 
Waste-Heat Distribution and Utilization, 
Friction and Resistance. 
Acceleraticen. 
Deceleration. 


Lubrication. 
Insulation. 
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20 Safety Appliances. 
21 Special Appliances. 
22 Power for Accessories. 
23 Time Saving. 
24 Fuel Saving. 
25 Labor Saving. 
The supporting data relating to the improvement of these 
factors are presented below: 


Design, Material and Workmanship 


Only by greater refinement in construction can requisite 
operating results be produced to offset the increased cost of 
equipment supplies and labor. Therefore the designing 
shculd now be done along more scientific lines through the 
substitution of boiler, cylinder and drawbar horsepower and 
drawbar pull calculations for tractive power; thermal efii- 
ciency for evaporation results; distributed for centralized 
thrusts, strains and stresses; light, high-grade alloy and 
high-carbon steels and other metals for heavy, low-grade 
plates, forgings and castings; and in the more general use 
of high-grade engineering practice in lieu of rule-of-thumb 
metheds. 

In the modern high capacity loccmotive it is necessary 
that certain parts be made as light as possible. On the 
other hand, the items of fatigue and shock of metals due to 
continued vibraticns and impact as well as of inherent com- 
binations of weakening chemical and physical characteris- 
tics, are responsible for many sudden failures of staybolts, 
plates, springs, axles, crankpins, tires, pistcn and main rods, 
frames and like parts that are subject to reversal of stress 
or to hundreds of thousands of repeated and localized loads. 
As it has been found that the elastic limit is not necessarily 
representative of the fatigue strength, these factors require 
that further careful research and study be made for the 
purpose of determining upon a reliable quick test that will 
insure against unsuitable material entering into the construc- 
tion. 

The same degree of refinement applies equally to work- 
manship for construction and upkeep, which should be 
brought up to the same standard as obtains in other ma- 
chinery that is producing mere efficient and eccnomical power 
for other modes of travel. 


Adhesive Weight, Tractive Power and Factor of Adhesion 


Adhesive Weight. In the ideal locomotive all of the weight 
is carried on the driving wheels for utilization as tractive 
power. ‘The extended use of non-productive trailing wheels 
and the four-wheel leading truck has become an expensive 
fashion in that it has greatly reduced the percentage of total 
engine weight on drivers for adhesive purposes. For ex- 
ample, where a modern Mikado type locomctive will average 
75 per cent adhesive to tctal cngine weight, a modern Con- 
solidation will run as high as 92 per cent, thereby utilizing 
much more of its weight to produce drawbar pull, hauling 
power and earning capacity. 

Boiler design and weight distribution should be so cor- 
related to the running gear as to make the use of trailer 
wheels unnecessary except where required by wheel load 
limitations, and with the more recent improvement in con- 
stant resistance leading truck designs any four-wheel ar- 
rangement, except fcr high-speed passenger service, should 
be entirely satisfactory. 

Tractive Power. In calculating tractive power the usual 
practice is to use 85 per cent of the indicated boiler pressure 
in lb. per sq. in. for two and three-cylinder single expansion, 
and 52 per cent for two and four-cylinder compound engines. 
However, for a superheated steam locomotive the use of a 
higher percentage of the indicated boiler pressure should 
receive due consideration when making tonnage rating sched- 
ules before the train load is finally determined upon, as 
dynamometer tests have indicated that as high as 92 per cent 
for two-cylinder single expansion locomotives is permissible 
for train-loading purposes. 

Factor of Adhesion. In the same way that the leading 
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and trailing truck type of locomotive has reduced the per- 
centage of adhesive weight, so also has it increased the fac- 
tor or ratio of adhesion, due to the “bridging effect” thus 
obtained over the driving wheels, tending to release the 
weight on the latter. Whereas many successful Consolida- 
tion types of locomotives are now operating with factors of 
adhesion of from 3.55 to 4.0, the Mikado types will usually 
range from 4.0 to 4.5. The co-efficient of static friction or 
adhesion between driving wheel tires and very dry, clean 
rails reaches a maximum of about 0.35, and for moist, 
muddy, greasy and frosty rails a minimum of from 0.15 to 
0.20, giving factors ranging from 2.85 to 6.65. 

In general, the factor of adhesion should be as low as 
practicable in order that the maximum power will always 
be available to start trains that can be easily handled when 
in motion and should about equal the ratio between the lim- 
iting friction in pounds and the weight on driving wheels 
in pounds, which for average dry rails is from 3.5 to 4. 

Tracking, Curving and Riding 

With the increased length, higher center of gravity, ex- 
tended front and back overhang, and smaller proportion of 
spring-borne weight there have been many difficulties to over- 
come in order to maintain proper tracking, curving and rid- 
ing qualities in locomotives of great power, and in the ma- 
jority of cases these have been met with unusually satisfac- 
tory results. 

Certain changes can be made, however, that will bring 
about a general betterment in the way of reduced rolling, 
oscillation, nosing and pounding, namely, reduced spread of 
cylinders; more uniform distribution and equalization of 
weight over driving and truck wheels; maximum permissi- 
ble diameter of driving wheels; reduction in weight of re- 
volving and reciprocating parts and counterbalance and 
proper distribution between wheels; improvement in constant- 
resistance lateral-motion devices; more uniform cylinder 
pressures when using steam and drifting; and greater refine- 
ment in control of end play, wheel and rail clearances, and 
tire-tread coning. 

As the centrifugal power force of surplus counterbalance, 
the swinging movement of spring-borne weight and the rota- 
tive force on the crankpins are constantly changing in com- 
bination with speed and cut-off, the importance of giving 
particular attention to all of the foregoing cannot be over- 
estimated. 

Friction 


Friction. Friction due to oscillation, concussion, rolling, 
wheel flanges and treads, journals, cylinders, valves, valve 
gear, crossheads, center and side bearings, coupler side play 
and the like absorbs a considerable percentage of the power 
developed by the steam. 

Maximum machine efficiency, or ratio of drawbar to indi- 
cated horsepower, is usually obtained at speeds of from 25 
to 50 miles per hour and ranges from 80 to 85 per cent, 
above which speeds, due to increased friction, it gradually 
decreases to about 70 per cent at 75 miles per hour. For 
example, with a locomotive developing about 2,000 hp. at 
a speed of 30 miles per hour, about 325 hp. would be lost 
in internal or machine friction. 

During the past ten vears the increased rigid wheelbase 
and axle loads, greater lateral rigidity, larger cylinders, 
valves and revolving and sliding bearings, substitution of 
grease for oil lubricaticn, and greater number of frictional 
parts, have tended to increase the machine friction and con- 
sequently the horsepower, drawbar pull, the steam and fuel 
losses. 

All of these are factors that should receive proper con- 
sideration in new designs. 


Resistance 


Resistance. Other than the resistance resulting from ma- 
chine friction, the locomotive is subject to those due to grades, 
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curves, weather, wind and head air, which latter is more 
particularly affected by the general design. As the horse- 
power required to overcome front air pressure increases with 
the cube of the speed plus the resistance due to the “air in 
motion,” reduction of transverse flat surfaces, smoothing off 
of projections, vestibuling of openings and use of general 
curves parallel to the natural flow of the air should be care- 
fully considered in high speed locomotives, particularly in 
view of the high fuel consumption and machine friction and 
the relatively small proportion of drawbar pull available for 
hauling trains at high velocities. 

While the complicated design of a steam locomotive, par- 
ticularly as regards the application of its accessories, makes 
the use of relatively smooth outside surfaces generally im- 
practicable, still much has been done along this line on some 
of the European railroads that can be adopted by us to good 
advantage. 

Acceleration 


As the train resistance increases and the drawbar pull of 
the locomotive decreases due to speed, acceleration, rapidly 
becomes a diminishing quantity. Therefore in order to ex- 
pedite train movement, locomotives should be designed and 
adjusted so as to permit of the highest possible rate of ac- 
celeration in the shortest distance after starting, in order 
that the maximum desired running speeds can be reached in 
the minimum of time during which the greatest evaporating 
capacity of the boiler is available. In locomotives designed 
with trailer wheels a great deal of otherwise available adhe- 
sive power, particularly for starting and acceleration pur- 
poses, is being wasted and the utilization of this lost adhe- 
sive weight by the elimination of trailer wheels, or by the 
application of an independent means of power for their pro- 
pulsion, would accomplish a great deal in the way of start- 
ing and accelerating trains to speeds of from 15 to 20 miles 
per hour. 

Deceleration 


Deceleration is as much a factor in expediting train move- 
ments as acceleration, particularly with long and heavy trains 
and grades, and improved brake-shoe design, material, flexi- 
bility and bearing area in combination with clasp types of 
brakes fer all wheels would do much toward providing 
greater stopping control over large and high speed steam 
locomotives and thereby avoid the necessity for resorting to 
the use of the engine cylinder back pressure to produce ade- 
quate braking power without liability for skidding and flat- 
tening the driving wheels. 


Lubrication 


Valve Oil. The usual method of feeding valve oil is 
through a steam-condensing lubricator. However, this 
method gives an irregular feed of oil to engine valves and 
cylinders if no change is made in the adjustment of the sight 
feeds when the locomotive is at rest, working with a light 
or a full throttle, or drifting. With high steam pressures 
and superheat a suitable automatic force- food lubricator, 
located near the steam chests, with individual feeds to engine 
valves and cylinders and adjusted to insure a positive and 
uniform feed of 50 per cent of the oil to each of the valves 
and cylinders at all times when the locomotive is moving, 
will unquestionably give better results. 

Piston and valve rods equipped with a suitable alumi- 
num-zinc lead alloy metallic packing should not require 
lubricators or swabs except on roads where a high percentage 
of drifting obtains. 

Superheat valve oil is unnecessary, as carbonization of oil 
is due to air admission to engine valve chests and cylinders 
when their temperature is greater than the finish point of the 
oil used and is also aggravated by the induction of gas and 
cinders through the exhaust nozzle. 

The results of tests made to determine the respective co- 
efficients of friction of oil and grease-lubricated journals 
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show the former to be about 0.02 and the latter about 0.03 
Therefore, while the internal or machine friction of the 
modern locomotive has been considerably increased due to 
the use of solid lubricants in combination with relatively 
high bearing pressures, and the wear on these frictional sur- 
faces has been materially increased, grease has nevertheless 
protected bearings that would otherwise have heated, and its 
use will no doubt be continued until a satisfactory automatic 
force-feed method of oil lubrication is devised. 

Machinery Oil. This is the ideal lubricant for wearing 
parts not subjected to excessive concentrated pressures and 
temperatures, and should be employed wherever a better dis- 
tribution of the work, proportion of parts, or method of appli- 
cation will permit of its use. There is oppottunity for much 
to be accomplished in the development of a more satisfactory 
and automatic means for its application. 

Insulation 

The loss of heat through radiation justifies a considerable 
expenditure for its prevention, and the most practical method 
for reducing this waste is to first design and locate the heat- 
transmitting parts so that they will be the least exposed to 
the surrounding atmosphere and to then make use of a good 
non-conducting lagging, properly applied. 

With the available non-corrosive heat-insulating materials 
that can now be readily molded into sectional blocks to any 
form and size desired for ready application and removal, 
ind which will withstand the disintegrating effects of heat, 
vibrations and concussions incident to modern locomotive 
operation, there is no good reason why boilers, fireboxes, 
steam pipes, valve chests, cylinders and heads, air pumps 
and other heat-radiating accessories or parts should be left 
exposed in the way they generally are, with the resultant 
steam and fuel losses. 

Safety Appliances 


While the annual reports of the Interstate Commerce Com- 
missicn on personal injury accidents chargeable to locomo- 
tive equipment indicate that considerable remains to be done 
to improve safety with respect to boiler fireboxes, staybolts. 
flues, tubes, plugs, studs, blow-off cocks, water gages and 
grate shakers; injectors and connections; lubricators; squirt 
hose; reverse gears; main and side rods, and draft gear, a 
great deal in this direction has been accomplished during 
the past seven years through the co-operation of the railroads 
and the locomotive and equipment builders with the Inter- 
state Commerce Commission inspectors. 

Special Appliances 

Tender Trucks. ‘The present use of staggered instead of 
square rail joints in track laying results in considerable 
vibration and surging of tenders when first-class track sur- 
face and alignment are wanting. This derailing action 
necessitates the use of a flexible type of tender truck, such as 
will make it possible for each wheel to always follow and 
remain on the rail with which it is in contact without regard 
to any other wheel in the truck, if liability to derailment is 
to be avoided. 

Truck Wheels. According to the reports of the Interstate 
Commerce Commission there were 954 derailments on the 
steam railroads during the year 1917 that were due to broken 
flanges and broken and burst wheels; these caused damage 
to railroad property amounting to $1,132,030, and resulted 
in the killing of 16 and the injury of 72 persons. While 
these reports apply to both locomotives and cars, still they 
‘ndicate the urgency for improvement. 

With increasing wheel loads and speeds and higher and 
longer braking pressures the chilled-iron and cast and forged 
steel wheels must not only be of the best design, material 
and construction to meet the most severe requirements with 
a proper degree of safety, but the weights should be reduced 
to an economical maintenance and operating basis. Chilled 
iron and forged steel wheels have become particularly noto- 
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tious with respect to non-productive deadweight resulting 
from unsuitable or surplus metal, or both, and necessity will 
now demand an early betterment. 

Mechanical Stokers. Reports indicate that stoker-fired 
locomotives burn from 10 to 40 per cent more coal than those 
hand fired, which includes the additional coal used for oper- 
ating the stoker equipment, and that the cost for stoker re- 
pairs ranges from 2 to 4 cents per locomotive mile. Also 
that failures occur due to broken stoker parts, foreign mat- 
ter in coal and wet coal. The kind and preparation of fuel 
are also items of importance, particularly as relating to low- 
volatile bituminous and anthracite coal. 

It is doubtful whether any considerable progress in effi- 
ciency or economy will be made in the stoker firing of loco- 
motives in combination with the limitations now imposed by 
burning coal on grates or in retorts with forced draft, and this 
is a matter of the greatest concern in the economic develop- 
ment of the steam locomotive. 

Air Compressors. Compressed air is one of the most ex- 
pensive mediums for producing power, particularly when 
the compressing is done by the single-stage system which is 
still in use on the majority of locomotives. As the steam is 
used at long cut-off and the heat of compression is dissipated 
and represents lost work, an average of from 70 to 85 Ib. 
of saturated steam at 200 lb. pressure is required per 100 
cu. ft. of free air compressed to from 100 to 130 Ib. pressure. 

For air pressures of 100 lb. and over a cross-compound 
steam and two-stage air compressor with intercooler between 
the air cylinders should be used. This will easily give an 
equivalent compressed-air producticn on from one-third to 
one-fourth of the steam consumption which results can be 
further improved by the use of superheated steam. 

Main-Driving-Axle Boxes. ‘These are the seat of one of 
the serious deficiencies in locomotives of great power. As 
any change in the alignment of the main driving axle or an 
accumulation of lost motion therein immediately affects the 
movement of the directly or indirectly connected main and 
inside rods, valves and pistons, it is most important that this 
axle be kept in close adjustment at all times. Increasing the 
length of driving boxes and the various means devised for 
applying and adjusting the crown bearings, hub plates and 
shoes and wedges have not yet produced the required result, 
and considerable opportunity for improvement still remains. 

Lateral-Motion Devices. Restricting the lateral movement 
over leading and trailing truck and driving wheels as well as 
in tender trucks has been responsible for many derailments 
and much wheel-flange and rail resistance and wear, par- 
ticularly with modern designs of locomotives of long wheel- 
base and high center of gravity. Promising results have 
obtained from the development of constant-resistance lateral- 
motion devices, but further improvement is needed along 
these same lines to meet the more extended rigid-wheelbase 
conditions. 

Throttle Valves. ‘These should be removed from the boiler 
where they are now an obstruction to making boiler inspec- 
tions and are inaccessible for inspection, adjustments and 
repairs. 

Power for Accessories 

The steam locomotive must not only produce superheated 
steam for the development of drawbar pull, but also supply 
saturated steam to various accessories of its own and for 
train operation. Not only has the use of compressed air 
been found to be most expensive for the working of these 
accessories, but the reserve supply for train braking has been 
frequently drawn upon for their operation. As power re- 
verse gears, fire doors, water scoops, coal pushers, ashpan 
doors and like devices can be equipped for steam operation, 
such substitution offers possibilities for less drain on the 
boiler and much needed economy in the cost for this auxiliary 
power production. Moreover, as all of this power for acces- 
sories is produced by saturated steam, some means for sub- 
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stituting the use of superheated-steam for those purposes 
where it is more suitable and economical should be given due 
consideration. 

Time Saving 


The principal time-saving factors other than speed reduc- 
tions and stops necessary to take on and set off business and 
to meet roadway, train-despatching and operating require- 
ments, may be stated as: a, acceleration; b, deceleration; 
c, mechanical road delays; d, mechanical terminal delays; 
e, fueling; f, watering. 

Acceleration and Deceleration. Much time is to be gained 
in quickening the starting and stopping of locomotives. Any 
engineer who has noted the length of time usually taken to get 
a passenger, freight or switching locomotive, either light or 
loaded, under headway and to reduce the speed for a stop, will 
appreciate what this may amount to. 

Mechanical Road Delays. These may be classed as due 
to engine, fuel, water and man causes. 

With the adaptation of locomotives best suited for regional 
requirements and with proper improvements in design, ma- 
terial, construction, inspection, testing and upkeep, “engine 
causes” can practically be eliminated. 

Through the installation of modern fuel-preparing facili- 
ties, provision for adequate tender capacity, adaptation of 
locomotives to utilize the most inferior and cheapest fuels 
available, use of simplified manual means of firing, and 
particularly by reducing the consumption required per boiler 
horsepower developed, the “fuel causes” can be substantially 
reduced. 

The proper systems and time for washing out boilers and 
the supplying of suitable, treated if necessary, boiler water 
to adequate tender tanks will dispose of “water causes.” 

“Man causes” can best be avoided through the employ- 
ment of competent men, the inauguration of proper systems 
for education and instruction, and by equipping locomotives 
so that they will require the least amount of arduous work. 

Mechanical Terminal Delays. ‘These are due principally 
to sanding, ashpan and fire cleaning, fire building, boiler 
washing, firebox, flue and smokebox cleaning, inspection, 
testing, machinery cleaning and repairs. Of these delays 
those due to ashpan, fire, firebox, flue and smokebox clean- 
ing are the most prolonged and non-productive and can be 
reduced only by improved methods of firing, reduced fuel 
consumption per unit of work performed, and substitution 
of mechanical appliances for arduous labor, so that upon 
arrival at terminals locomotives can be run directly into the 
enginehouse instead of being held outside for this class of 
work and delaying upkeep attention. 

Fueling. Many facilities for fueling locomotives, either 
with coal or oil, are obsolete, inadequate and uneconomical. 
Fuel should be prepared ready for firing before being placed 
on tenders, and with modern facilities practically no time 
should be lost in supplying, either on the road or at ter- 
minals. 

Fuel Saving 

The problem of locomotive fuel saving has never received 
more intelligent thought and attention from a supervising 
standpoint than during the past two years. This has been 
due to the war-time necessity for the conservation of both 
the fuel and the labor required for its production and to the 
fuel cost reflecting a constantly increasing percentage of the 
total expense for railroad operation. 

While the furnishing of coal or oil of a proper kind and 
preparation) by an intelligent, trained and careful fireman 
to a locomotive in good working order and properly oper- 
ated should result in effective and economical performance, 
the vast difference in the amount of fuel actually used by 
different train despatchers, engineers, firemen and locomo- 
tives to produce the same ton-mile movement under like 
transportation conditions indicates the necessity for reducing 
the amount of fuel to be fired per ton-mile by effective 
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mechanical means and methods instead of depending upon 
the directly involved and responsible human element for 
equivalent results. 

There is no questioning the fact that avoidable low boiler 
and mean-effective cylinder pressures, saturated steam, indif- 
ferent boiler circulation, excessive firebox draft, clogged 
grates and boiler and superheated tubes, forced combustion, 
high smokebox temperatures, unnecessary non-adhesive 
weight and generally indifferent steam generation, distribu- 
tion and utilization factors, for which the engineer and fire- 
man are not responsible, have more to do with high fuel and 
water rates than those factors within their control. There- 
fore the proper procedure, particularly in view of the rela- 
tively small increase in cost for the improved locomotive 
equipment as compared with the total locomotive cost and the 
reduced expense for its upkeep and operation, is to design and 
equip the modern steam locomotive so that it will more fully 
utilize the thermal heat value of the fuel and not be so de- 
pendent upon the manual control to bring the fuel used for 
productive work within the proper limitations. 

Making initial capital and continual upkeep and operat- 
ing expenditures in order to provide well-known inefficient 
and uneconomical mechanical means for handling, firing 
and wasting greater quantities of fuel than are within the 
easy range of one-man hand firing, in preference to diverting 
an equivalent amount of money for capacity increasing and 
fuel and water-saving appliances, represents a policy that is 
not at all consistent with existing and future labor and fuel 
costs if the railroads are to be continued on an investment 
basis. 

Labor Saving 

The labor now required for the upkeep, terminal handling 
and operation of the steam locomotive is divided into three 
classes, i. e., shop and enginehouse men, hostlers, cleaners 
and supply men, and enginemen. 

The item of maintenance is distributed between general 
and running inspection, testing and repairs and is taken 
care of at the shops and enginehouses, respectively. During 
the past fifteen years a great deal of attention has been 
given in the planning of these facilities to provide labor- 
saving tools and machinery for dismantling, repairing and 
assembling locomotives and appurtenances, and there are to- 
day many conspicuous examples of modern railroad shops 
and enginehouses, even though many more are needed. 

Great progress has been made in the establishing of ade- 
quate and suitable terminal handling, cleaning and supply- 
ing facilities which now include power-operated coal, sand 
and ash handling plants and turntables, high capacity water 
cranes, hot water boiler washing and locomotive cleaning 
systems, steam and compressed air stack and flue blowers 
and similar appliances. The cleaning and dumping of fires, 
ashpans and front ends and the rebuilding of fires is, with 
the increasing size of locomotives and the use of inferior 
coal. becoming a matter of great concern, delay and expense 
in the terminal handling, particularly during congested 
traffic and cold-weather periods, and a satisfactory solution 
of this problem still remains to be provided. 

In the operation of locomotives the hours of service law 
established the general practice of pooling locomotives and 
crews, which system until that time had been adopted by 
only a few of the railroads. The divorcing of the engineers 
and firemen from regularly assigned locomotives, in combi- 
nation with the increasing size of the latter, resulted in re- 
lieving the enginemen of work which was transferred to the 
enginehouse forces. This change, in combination with the 
more extended use of power-operated auxiliaries, has prac- 
tically eliminated arduous manual operation on locomotives 
of great power. 

The mechanical requirements and status of the engineer 
and fireman on the large steam locomotive having been sub- 
stantially changed, there should now be a resulting higher 
standard of operation, efficiency and economy. 
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line railway in Great Britain to adopt electric traction 
for its suburban steam service. Its first project was 
that of converting the Liverpool-Southport line, and later the 


Ti Lancashire & Yorkshire Railway was the first main 








interior of First Class Smoking Compartment 


line from Sandhills Junction to Ormskirk, the two projects 
involving 38 miles of track with an equivalent of 80 miles 
of single track, including sidings. The Liverpool-Southport 


line was opened to traffic in March, 1904. The multiple 
unit system of train control was adopted for this line with 
two 150 hp. motors on each truck, operating at 600 volts 
direct current, the power generated being 3-phase, 25 cycles 
alternating current at 7,500 volts. 

This electrification scheme has met with great success. 
Passenger business has been constantly on the increase ever 
since the line was put into operation. Whereas there were 
four lines required in certain parts of this electrified line 
for steam service, under electric service two lines are suffi- 
cient to handle the traffic, although the frequency of trains 
has been more than doubled. In this way the widening and 
laying of additional lines through an extensive territory, 
which would have been required had steam working been 
retained, has been eliminated. 

On the Liverpool-Southport line, which extends to Cros- 
sens, there are 14 intermediate stations which lie at an aver- 
age distance of less than one mile apart on the southernmost 
portion and are more widely separated on the northern por- 
tion. There were about 36 trains a day in each direction 
between Liverpool and Southport under steam operation. 
This number has been increased to 70 under electric opera- 
tion. The total train mileage per day under steam opera- 
tion was about 1,900. This has been increased to 3,500. 
The running time from Liverpool to Southport, which was 
54 minutes under steam operation, has been decreased to 37 
minutes. The express service between Liverpool and South- 
port has been increased from four trains per day to ten. 

During the first year of the electrification of this line 14 
per cent more people were carried, with a reduction of from 
78,393 tons to 69,160 tons in the total weight of rolling 
stock moved per day. 

It was the excellent results obtained from this service that 
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lead to the electrification of the Manchester-Bury section of 
that same road, which was opened for service in February, 
1916. This line runs from Manchester via Prestwich to 
Bury, and from thence to Holcombe Brook, which is 13% 
miles from Manchester. The line has rather heavy grades 














End View of Trailer Car 


with several grades over 1 per cent and three of 2 per cent 
or over. The heaviest grade is 2.4 per cent for a little less 
than a mile. There are 14 intermediate stations on this line 
between Manchester and Holcombe Brook. As in the case 
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line. As in the case of the Liverpool-Southport line, the 
number of trains on this new line has been greatly increased. 

Profiting by the experience obtained on the Lancashire- 
Southport electrification, a new design of motor car and 
trailer was developed for this new project. On account of 
the heavy gradients, and further, to permit of as rapid accel- 
eration as possible due to the large number of stations on 
the line, a careful study was made to make these cars as 
light as possible and still retain sufficient strength to meet 











Interior of Third Class Smoking Compartment 


all service conditions. Whereas the Liverpool-Southport 
cars are built of wood and metal, the new cars are built 
entirely of metal, alloy steels and aluminum being used to a 
considerable extent in an endeavor to keep the weight down. 
By using aluminum instead of steel plate, the weight of the 
cars has been reduced 1,623 lb. These cars are the first 
all-metal cars to be built for main-line service in Great 
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Lancashire & Yorkshire Motor Car 


of the Liverpool-Southport line, this line uses the multiple 
unit train control system, but the driving current is 1,200 
volts direct current instead of 600, and the cars are equipped 
with four 200 hp. motors, as the grades on the Manchester- 
Bury line are much heavier than on the Liverpool-Southport 


Britain. Forty-six of them were built three years ago at the 
railway shops of the Lancashire & Yorkshire with the same 
force of men that had previously been used in the construc- 
tion of the wooden cars, and no difficulty was experienced 
in adapting these men to the new materials involved in the 
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construction of the all-metal cars. These cars are divided doors are used, and, in fact, in the design of these cars the 
into three classes—the motor car, which is always third class side framing has been calculated in as a supporting struc- 
and is provided with a baggage department, and first and ture. 
third-class trailers. Comparison of Car Weights 

Contrary to the usual British practice of compartment The motor cars weigh unloaded 120,960 lb. ‘These cars 
arrangement, these cars were built with the open aisle simi- carry third-class passengers and have a baggage compart- 
lar to American practice and in accordance with the design ment. They have a seating capacity for 74 passengers, 
used on the Liverpool-Southport line. In commenting on which gives a total unloaded weight per passenger seat of 
this arrangement Sir John A. F. Aspinall (general manager 1,634 Ib. This compares with 2,206 lb., the weight per pas- 
of the road at the time the electrification was adopted) stated senger of similar sized motor cars of composite construction. 
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Plan and Side Elevations of First Class Trailer Car 
| his presidential address before the Institution of Mechani- The third-class trailer cars, which are provided with 


1 Engineers that with this arrangement the trains can be motormen’s compartments on each end, but which carry no 
andled at stations much more quickly than with the com- baggage, have an unloaded weight of 64,960 lb. These have 
irtment coaches having the side doors. ‘The most crowded a seating capacity for 95 passengers, which gives an unloaded 
irs are always emptied during rush hours in about 50 sec- weight per passenger seat of 683.7 lb. The third-class cars 
nds at terminal stations, while intermediate stops only re- are provided with seating space for five people across the 
uire 15 seconds to pick up and set down passengers.” He car—that is, three passengers on one large seat on one side 
so said, in favor of this arrangement, that greater strength of the aisle and two passengers on the other. 

n be obtained with such construction than where the side In the table is given a comparison of the principal dimen- 
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sions of the all-metal cars with the composite cars in use on 
the Liverpool-Southport line and with the all-steel cars in 
use on the Long Island in the United States. Comparing 
these trailer cars with those in use on the Long Island Rail- 
way, it will be seen that, whereas the Long Island cars. are 
practically the same length, they have a width inside the 
body of 9 ft. 4% in. as compared with 8 ft. 11%4 in. on 


COMPARATIVE 


TABLE 
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and first-class trailers gives an indication of this. In com- 
paring the all-metal trailer cars with those in use on the 
Liverpool-Southport line, it is to be mentioned that the latter 
cars have a motorman’s compartment on one end only and 
that the Manchester-Bury all-metal trailer cars have under- 
frames of sufficient strength to permit of motor trucks being 
used. In addition, more brake work is included on the all- 


OF CAR DIMENSIONS 


Manchester- Liverpool- Manchester- Liverpool- 
at. Southport Long Island Bury Southport 
M. U. mM, &. <. Trailer Trailer Trailer 

eee ee | sg avterdiwhn.e als 63 ft. 7 i in. 60 ft. 62 ft.934 in. 63 ft. 7 in. 63 ft. 7 in. 
MEE NN, TRON 6 54 ae, 5:5. d: om 0 Se. ve ae Aig tiene sale 9 ft. 4 in. 10 ft. 9 ft. 934 in. 9 ft. 4 in. 10 ft. 
Height of car inside, floor to roof..............45 8. ft. 314 in. 8 ft. 0% in. pieneia'iewions os 8 ft. 3% in. 8 ft. 3% in. 
Height from rail to top of floor. 4 ft. 1% in. 4 ft. 4% in. 4 ft. 4% in. 4 ft. 1% in. 4 ft. 4% in. 
Height from rail to top of roof. 12 ft. 4% in. 12 ft. 7% in. 13 ft. 12 &. 4i4 in. 12 ft. 7% in. 
EES SLR OPE EET EER TOT TTC 45 ft. 40 ft. 6 in. 39 ft. 9 in. 45 ft. 45 ft. 
Wrmeeipese. OF trucks. .....0. ces ceces 9 it. 8 ft. 6 ft. 4 in. 10 ft. 10 ft. 
STONE, Solos aise og s4sar co 010.0 Gece ae Clerestory Oe il ee Elliptical Elliptical 
Number of passenger seats .......... 74 : 68 80 95 ee, 
Weight of two trucks complete..... 62,719 lb. 53,150 lb. 18,000 Ib. 22,456 lb. 22,456 lb. 
Weight Re ee 120.960 Ib. 114,240 Ib. 63,100 Ib. 64,960 Ib. 61,768 lb. 
EE ER Renny et eee Ree ee 1,634 Ib. 1,680 lb. 788 Ib. 683.7 Ib. 636.7 Ib. 


the Lancashire & Yorkshire, and they have a seating capa- 
city for 80 passengers as compared with 95 on the Lanca- 
shire & Yorkshire cars. 
lb. or 1,860 1b. less than the Lancashire & Yorkshire cars, but 
on account of the seating capacity, due to the fact that the seats 
provide for only two passengers, the weight of the car per seat 
is higher, being 788 lb. as against 683.7 lb. for the Lancashire 



































The Long Island cars weigh 63,100 ducted when making 





metal cars. It has been calculated that these features ac- 
count for 2,512 lb. of the total weight, which should be de- 
a comparison. This would make the 
weight per passenger seat 643.7 lb. for the all-metal car, 
instead of 683 lb. as shown. 

The make-up of the standard train which operates on the 
multiple unit control system consists of five cars, the leading, 
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Floor Plans of the Motor Car and First and Third Class Trailers 


& Yorkshire. The width of the aisle in the third-class 
coaches with the three-passenger and two-passenger seats is 
1 ft. 8% in., and while that appears to be rather narrow, no 
great difficulty is experienced in passing down the car. Fur- 
thermore, the interior arrangement has been carefully studied 
and practically every inch has been utilized for seating capa- 
city. A study of the floor plans of the motor, the third-class 


center and rear cars being third-class motor cars and the 
intermediate vehicles first and third-class trailer cars. 


Underframes 


The underframe for the three types of cars, that is, the 
motor, the first and third-class cars, are substantially the 
same, having a length over end sills of 36 ft. 7 in. The 
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side sills are made up of 3%-in. by 10-in. by 3%-in. chan- 
nels. The side sills, however, are further reinforced at the 
ends by a ™%4-in. plate riveted to the side sill, which extends 


RAILWAY MECHANICAL ENGINEER 


85 


side of the center of the car. The end sills are 10-in. by 
3%-in. channels. The body bolsters are built up of four 
34-in. by 8-in. angles, with 14-in. side plates and cover 
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Steel Underframe for the Motor Cars 
17 ft. 556 in. back of the end sill. The crossbearers are plates. They are attached to the side sills by steel press- 
3-in. by 8-in. alloy steel angles, and the intermediate floor ings, and are further reinforced by pressed steel gusset plates. 


sills are 3-in. by 6-in. by 3%-in. angles. These are set flush 











The draft gear is anchored in a 9-in. by 4-in. I-beam ex- 
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Steel Underframe for Third Class Trailer Car 


with the top of the side sills and support the “Chanarch” 
flooring. The side sills are reinforced by 1)4-in. truss rods 
which bear on 5-in. by 8-in. I-beams, located 5 ft. either 


tending across the car between the side sills and located 
about 2 ft. 6 in. back of the end sills. This end construc- 
tion is further strengthened by four intermediate angles ex- 
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Third Class Trailer Car 
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tending between the end sill and the I-beam, two of which 
are 3-in. by 3-in. and the other two 3-in. by 8-in. by 3%-in. 
alloy steel angles. All of these angles have a side plate of 
Y4-in. material. 

The intermediate sills and crossbearers on the motor car 
are cut short just over the trucks in order to provide proper 
space for the motors. 

The underframe for the first and third-class trailer cars 

















Car 


Trailer 


Underframe 


are practically the same and are only different from the 
underframe of the motor car in that they have an additional 
intermediate sill made up of a 2-in. by 3-in. by %-in. 
angles. They-are also further strengthened over the trucks 
by cover plate strips and by two intermediate sills made up 
of 4-in. by 2%-in. by 5/16-in. angles. 
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Superstructure 
The superstructure is designed to carry part of the load 
and acts as a continuous side girder to the underframe. It 
is made up of a bottom side 2-in. by 3-in. by 3%-in. angle, 
which is riveted to pressed steel brackets extending out from 








Interior View of Motor Car During Construction 


the side sill of the underframe to which they are riveted. 
The side posts and carlines extend in one piece from the side 
sill to the ridge pole. They are 214-in. by 134-in. alloy- 
steel channels being bent and riveted to the side sill brackets 
at the bottom and united at the top by a plate riveted to the 
webs of the channel. They are equally spaced throughout 
the center of the car on 3-ft. 107%-in. centers. At the ends 
the spacing is a little closer together. They are braced by a 
belt rail of 2-in. by 134-in. by ™%-in. angles, located ap- 
proximately 2 ft. 8 in. above the lower angle; by an upper 

















Equipment Beneath the Car Underframe 


belt rail of 11%4-in. by 1%4-in. by %-in. angle, and a side 
plate or cant rail of 2-in. by 1%-in. by ™%-in. angle. In 
addition to this there are diagonal braces of 1%4-in. by 
1%4-in. by 3/16-in. angles extending from the juncture of 
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the lower belt rail with the side posts to the 2-in. by 3-.in. 
by %-in. angle bottom side rails. 

All the longitudinal rails are connected to the side posts 
by pressed steel knee plates. In addition to these longitudinal 
rails there extends along the lower part of the body struc- 
ture a heater duct rail of 2-in. by 1%4-in. by % in. tee. There 
are other longitudinal rails extending between the side posts, 
which give the structure additional strength. The side and 
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ate the roof, and as the appearances do not require it no 
inner roof was used. 

The sides of the cars below the windows are sheathed with 
No. 14 S. W. G. outside aluminum plates and No. 18 S. W. 
G. inside aluminum plates, with an air space of 13% in. 
between them. The inner sheathing was to improve the 
appearance of the car and also to serve as insulation. The 
side window frames are of aluminum and are riveted to the 
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Arrangement of Automatic 


roof plates are of aluminum. The roof sheets are made up 
of aluminum plates 12 ft. by 4 ft. 6%4 in. by No. 14 S. W. G. 
They are carried in one piece from side to side and are joined 
to the carlines with 2-in. by 1-in. strips of aluminum, which 
are well lagged and which are double riveted with ™%4-in. 
aluminum rivets spaced at a 3-in. pitch. In as much as the 
climate in which these cars are to be run is neither exces- 
sively cold nor excessively hot, it was unnecessary to insul- 





Coupler and Draft Gear 


side posts and rails with 1%4-in. aluminum rivets. The glass 
is embedded in felt and secured by a wrought iron frame 
secured to the main window frame. 

As will be seen from the drawings showing the seating 
arrangements, some of the seats of the third-class cars are 
placed back to back. The outside ends of both the fixed 
and the reversible seats are supported on brackets riveted to 
the side posts. 
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Flevation of Gangway Doorway. 


Arrangement of Gangway Doorway 
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Truck Used on the Trailer Cars 
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Aluminium Root Panel j = Doors 
No. /4 $. WG. 
. — The arrangement of the doors is rather unique. In keep- 


ing with the all-metal construction of the car, these doors 
A, | ae of steel, having been furnished by Heywood Bros. & 
lk Sections Wakefield Co. (United States). They are hinged on the 

Body Fil inner door posts and arranged to swing outward, which 
— greatly expedites the unloading of the cars. They are fitted 
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with an india-rubber welt in the door check to provide a 
water-tight joint and to eliminate any metallic sound when 
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Details of the Body Framing for the Motor Car 
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materials. Both are built up of structural steel, with box 
girder bolsters having a lateral swing of 1% in. in each 
direction. Four helical bolster springs are used, and semi- 
elliptical springs are used over each pedestal. The body 
framing of the motor truck is made up of 12-in. by 4-in. 
by %-in. angles, being provided with heavy gusset plates 














Trailer Car Truck 


at the top. The truck bolsters are made up of 8-in. by 3-in. 
by 1%-in. angles. 

The trucks for the trailer cars have a body frame made 
up of 4-in. by 10-in. by %-in. side angles and 3-in. by 
6-in. by %-in. end angles. The truck bolsters are built up 
of 9-in. by 3%-in. by 5£-in. bulb angles, with 8-in. by 











Rear End of Car, Showing Damage to Door in Collision 


3%-in. by Y%-in. angles for the transoms. The side bearers 
are located 5 ft. 11 9/16 in. between centers. 

The motor trucks have a wheel base of 9 ft., which gives 
ample room for the two 200 hp. motors. The trailer trucks 
have a wheel base of 10 ft. In both cases the diameter of 
the wheels is 42 in. and the journals are 9 in. by 4% in. 
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for the trailer trucks and 10 in. by 5 in. for the motor trucks. 
The driving gears for the motor trucks are pressed on to the 
axle, and in addition are bolted to the truck wheels in order 
to relieve the axle of severe torsional strains. 

A gearing ratio of 2.36 to 1 is provided. The clasp type 
of brake is used on both trucks. The brake shoe is solid 
and of sufficient hardness to give a mileage of 8,000 miles. 


Maintenance 

In a paper before the Institute of Civil Engineers a short 
time ago both George Hughes, chief mechanical engineer, 
and F. E. Gobey, assistant carriage and wagon superintend- 
ent of the Lancashire & Yorkshire, discussed the question of 
maintenance of these cars. ‘There have been in service for 
three years 46 of these all-metal cars. They have averaged 
250,000 miles per annum and have operated in temperatures 
varying between 20 deg. F. and 120 deg. F. There has 
been no weakening since they were first placed into service 
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Showing Damage to Gangway in Collision 


in any respect. The flooring composition has had no effect 
whatever on the floor sheets, but the original 3¢-in. thickness 
upon the top of the sheets is slightly worn in the aisles. It 
was found that aluminum oxidizes in contact with “Flexo- 
lith,’ and in this case aluminum has been replaced with 
brass. 

The removal of the inside panels does not show that any 
corrosion or sweating has taken place on either body, fram- 
ing or the inside of the outer panels. The actual car repairs 
in traffic have been slightly less than for wooden cars during 
a similar period. The all-metal cars are overhauled every 
two years, and it is expected that less material and labor 
will be required on them than for wooden cars. 

The motors are given a general overhauling every six 
months, when the car body is removed from the motor trucks, 
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the motors taken out, the armature removed, the commuta- 
tors examined, turned up and the mica undercut if neces- 
sary, the brush-gear overhauled, the armature windings 
cleaned, blown out and varnished, the field frame cleaned 
and connections examined, the motor trucks inspected, the 
wheels turned up if required and the bearings adjusted. 
Every 12 months the electrical equipment is overhauled. The 
average total number of faults per month for the 12 months 
ending July 31, 1918, was 72.4 and the faults per thousand 
motor-car miles was 0.78, of which the control equipment 
was responsible for 0.4 and the motor, motor trucks, cars 
and subsidiary equipment was responsible for 0.38, the larg- 
est of which was 0.13 for the subsidiary equipment. The 
reasons for the defects of the control equipment being so 
high was on account of the automatic control, which very 
largely increases the number of small parts. 

In comparing the performance of the new all-metal cars 
with the cars of composite construction used on the Liver- 
pool-Southport line, it is found that the faults per 1,000 
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motor-car miles was practically the same, being 0.76 on 
the Liverpool-Southport line as against 0.78 on the Man- 
chester-Bury line. The greatest trouble in the Liverpool- 
Southport line was given by the motors, which average 0.26 
faults per thousand motor-car miles. 

The performance of the all-metal cars in collision has 
been demonstrated by three collisions that have taken place, 
in which it was found that the damage to the all-metal cars 
was confined to the ends of the cars. The doorways are the 
principal buckling points, which, being at the extreme ends 
of the cars and having vestibules, absorb the blow. The 
light car structures minimize the force of impact, and the 
effects of the collision where the metal framing is suitably 
disposed. There was no difficulty in carrying out the repairs 
in the car shops. The metal structure absorbs collision 
shocks in less space than the wooden cars, with the resultant 
effect that there is less liability of injury to passengers. 
Some illustrations are included to show the effect of colli- 
sions on these all-metal cars. 


FREIGHT EQUIPMENT 


The Defects that must be Avoided in the Selection 
of Freight Cars for Certain Commodities 


BY L. K. SILLCOX 
Master Car Builder, Chicago, Milwaukee & St. Paul 


|X any successful movement of traffic it is of prime neces- 
sity to first see that cars going to industries, loading sta- 
tions or loading territories beyond the reach of local car repair 
points are gone over and put in suitable condition to run to 
whatever destination they may be scheduled to reach; also 
that they are in fit shape to carry the lading which they are 
intended to carry, this to avoid delay in movement, dam- 
age claims or the necessity of transferring the load en route. 
For this reason large terminal loading tracks should be 
piped with air and have suitable repair materials and facili- 
ties conveniently placed. In the past entirely too little 
attention has been given equipment at loading platforms 
at large industries, when it has been a matter of daily expe- 
rience to have cars brought right over at the close of the day 
and placed in our most important time freight trains, and 
then there was not time enough allowed to do the necessary 
work on the equipment, the latter being true since no effort 
had been made to put the cars in shape while they stood 
idle during the day. The result is obvious, and with the 
matter brought out so clearly and being one of daily obser- 
vation we must make the necessary effort locally at every 
station on the system to correct this state of affairs at once. 
No one could possibly estimate the great and tremendously 
far-reaching effect of this and what good may result when 
this item is properly understood and uniformly applied. 

A box car to handle grain, flour, sugar or groceries should 
be in the best condition possible. The siding must be tight, 
the roof non-leaking and the floor and lining level and 
smooth, so as not to chafe or injure the contents. Wool, 
raw cotton, hay, brick, etc., may be handled in a car in fair 
condition without damage. A leaky roof or open siding 
will not injure these articles, and they cannot fall through 
cracks in the floor as would bulk grain. The only essential 
for cars handling the last mentioned articles is that the 
frame work of the car be strong enough to hold the load and 
that the trucks and draft gear be in good condition. 

A refrigerator car must always be in good condition in 
order to protect its lading, due to the fact that the require- 
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ments of this service are very rigid. A stock car should be 
in good condition in order to handle live stock without dam- 
age, but the same car in fair condition will haul barreled 
goods, rough lumber, ties, lump coal and many other articles 
very satisfactorily. A gondola must be in very good con- 
dition to hold slack coal without loss, but will hold lump 
coal, coke, scrap iron, etc., if in only fair condition. Trouble 
is experienced when we get out into the lignite coal district. 
If any old car is used for this coal loading, the car and 
contents are both liable to be burned up. A pretty good 
car must be used on account of the fire risk. 

There are a good many commodities that should never be 
loaded in a first-class car, and this is one of the worst prac- 
tices that is prevalent on railroads today—the abuse of good 
cars by loading certain commodities in them. For instance, 
hides, fertilizers, immigrant outfits, scrap iron, coal, pitch, 
oil, refuse from sugar factories, tar and things of that kind 
should never be put in a first-class car. This matter should 
receive more attention than it does at present. If we have 
around 75 per cent, or about three-quarters of the box cars 
in first-class condition we ought to be able to take care of 
our business in a satisfactory manner. By first-class con- 
dition is meant a car that is good enough to handle grain or 
similar products. 

In order to define the requirements of cars for various 
commodity loading the following will govern: 


Grain Cars 


A suitable car for bulk grain loading is one that has the 
decking, lining, sheathing, posts and grain strips and roof in 
a good, tight condition, or in other words, will not leak grain, 
or a car which can be made fit by the shipper at the time 
and place of loading by ordinary and proper care in the 
use of coopering material and by a reasonable amount of 
cleaning. A car with doorposts shattered or broken or loose 
from the framing, or with other defects of such character 
as to render the car obviously unfit, or with the inside show- 
ing the presence of oil, creosote, fertilizer, manure or other 
damaging substance of like or kindred character should not 
be used for grain. Where a shortage of suitable cars ob- 
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tains, it is often desirable and necessary to fit cars up espe- 
cially, and under these circumstances, where the body of the 
equipment can be made fit and suitable in 20 carman-hours 
or less, it should be done. This work is usually carried out 
under extreme pressure and may consist of employing anchor 
bolts to secure door posts, slabbing the sheathing at both 
the end and sides to sills, reinforcing broken posts with old 
iron, such as levers, threshold plates, iron scraps and apply- 
ing a supplementary end lining over the old or defective 
structure, including false bulkheads in the body of cars, 
jacking bulged out ends in place and applying straps, anchor 
rods or bars, slabbing side or end plates, slabbing belt rails, 
patching sheathing, roofing and floors with old metal roofing. 
Under all circumstances the running gear, brakes, wheels, 
lubrication and safety appliances must be in as nearly 100 
per cent condition as possible. All of the above is exclu- 
sive of applying grain doors, as these are installed by the 
shipper. In delivering empty cars suitable for grain load- 
ing to our connections, it shall be the understanding that 
the cars which cannot be made fit with the expenditure of 
ten carman-hours shall be returned, the same to be true as 
a basis of acceptance between connecting lines giving us 
care for such loading and ourselves. In further explana- 
tion, box cars which are fit, or such as have light running 
defects, will be accepted or offered on an equal basis. In 
order that there may be a universal understanding as to 
what is meant by the term “light running repairs,” it will 
be understood that this covers cars having such defects as 
missing plain wooden side doors (this not to include Wag- 
ner or other special all-metal or steel-bound side doors), 
broken draft timber or strap bolts, slight defects to wooden 
or metal roofs, to side or end sheathing and lining, or other 
light running repairs such as can be made by the receiving 
line on division or yard repair tracks within the time allow- 
ance prescribed, or such as can be coopered by the loader to 
make the body fit for the lading intended. 


Flour Cars 


In going over cars for flour loading, the main points to 
be considered are a good, tight roof and sides, good, close- 
fitting doors, a good, clean floor and freedom from the 
presence of oil, creosote, fertilizers, manure or acid spots 
which are liable to contaminate the lading. Roofs to be 
given water test where possible. A car that has been loaded 
with hides should not be used for flour, or any other car 
that has been loaded with commodities which have left a 
bad odor. During the winter months cars equipped with 
all-metal roofs or ends uninsulated should not be selected 
for flour loading unless it is distinctly understood that the 
doors will be left open at least four hours after being loaded, 
as when hot flour is put into a cold car that has an all-metal 
roof or end exposed in the interior it causes the metal to 
sweat, and the moisture dropping down on the sacks injures 
the flour. 


REPAIRING FOREIGN CARS 


In handling repairs to foreign cars which are in need of 
heavy work, either on account of deterioration, damage or 
wreck, the following should be remembered: 

It is necessary that division terminal stations which are 
equipped with planing mills, compressed air facilities and 
steel working tools, give attention to the classified repairs on 
foreign cars which are of such construction, so that when re- 
paired and put in first-class shape they will be available to 
our service. Under these circumstances cars with steel un- 
derframe, steel center sill or steel draft arms (arms to extend 
at least 30-in. behind bolster) should be selected in the order 
named and box cars should be given preference over other 
types. 

_ We should aim to do the best possible work on foreign cars 
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coming to our repair tracks and turn them out in fit condi- 
tion to properly meet traffic and commodity requirements. 
For instance, when a foreign car comes in for atten- 
tion to the draft sills or steel underframe, if in such condi- 
tion as to require also new sheathing, roof, floor or lining, 
end or posts, doors, bolster, or draft gear, etc., and suitable 
material is in stock the car should be put in first-class 
shape. ‘The main shops at Milwaukee, Dubuque, Minne- 
apolis, Green Bay and Tacoma are doing this now. This 
plan must be strictly ohserved in order that we may be in a 
position to bill against foreign lines to an equal or greater 
amount than they are billing us for repairs to our cars on 
their lines. 

It was mentioned in the paragraph just preceding that 
steel underframe equipment or cars of like construction 
should be selected, the reasons being obvious. On the other 
hand, cars more than fifteen years old, which are of weak 
construction, generally equipped with short wooden draft 
timbers, and which appear to be in an unsafe condition to 
run and if rebuilt would probably not stand up under pres- 
ent service conditions, are to be set aside, written up on 
ferm CD-27 for disposition and this office will in turn take 
the matter up with the car owners to secure authority to 
strengthen and rebuild, dismantle or send home enppty. 
Every effort must be made to keep such cars off the railroad 
and where found empty in this condition they should be 
held so as not to cause damage and difficulty to other good 
cars in service, also where coming to repair tracks under load 
they should be transferred and reported as above, unless we 
have a near connection with the car owner. 

Precautions should be taken not to spend more than 
$250 on any foreign car of 40 tons capacity or over and 
which is less than 12 years old. Roughly speaking, this ex- 
pense will permit the application of an entire new roof, two 
side doors and light repairs to the draft gear, couplers, 
boxes, wheels, etc. It is not intended to apply a whole new 
superstructure or underframe, without obtaining the ap- 
praised value of the car from the owner and determining 
whether we can settle for less expense than the authorized re- 
pairs. 

Cars of 30 tons capacity and equipment more than 12 
years and not over 18 years old should be limited to $100, 
which will allow for the application of an entire roof, or two 
ends, or flooring and doors, or new sheathing, or two longi- 
tudinal sills, draft sills and end sill, but as already stated 
enly such cars which are equipped with steel underframe, 
steel center sills or steel draft arms extending back of body 
bolsters should be extensively repaired. Cars not coming 
under the above classes should be held for disposition. 

Cars must be written up promptly on form CD-27 and 
when the report is received in this office we will send a 
copy of form CD-27 to the owner. If a reply is not obtained 
from the car owner within 30 days, we will take the matter 
up with our executive officer who will get in touch with the 
car owner’s executive for immediate response; the same is 
true of material required from owners to-make repairs to 
their cars. It is not intended to hold cars more than 30 days 
and the foreman should keep after the master car builder 
continually if instructions for disposition are not received 
promptly. Billing must be kept up to date and properly 
checked at all times. 


General Conditions Governing the Repainting of Foreign and 
System Freight Cars 


The preservation of freight car equipment of all railroads 
will be maintained by the necessary repairing and restencil- 
ing. When paint on freight equipment has perished to the 
extent of permitting the steel to rust and deteriorate or the 
wood to become exposed to the weather, the car shouldbe 
repainted. The body (including the roof) should be en- 
tirely repainted if for any reason it is found necessary to re- 
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paint one-third or more of the car. Before applying paint 
to steel or wood it should be scraped so as to clean off all 
blisters and loose paint, also removing protruding nails and 
tacks. 

When repainting freight equipment cars, two coats will be 
applied to all new parts and old parts of the body which have 
been reworked causing removal of the paint. One coat will 
be applied to parts where the old paint is in good condition. 
Should the old paint be found in such condition as to require 
two coats, they may be applied. 

The station marking showing where the car was last 
weighed should not be changed unless the car is reweighed. 
The stenciled letters and numbers on all freight equipment 
cars will be maintained and the identity kept bright. When 
the lettering or numbering is found in bad condition, the 
identifying marks should be renewed either by repainting the 
car or by applying new stenciled letters and numbers. In 
selecting cars for this purpose, preference should be given 
those on which the marking and painting is in the poorest 
condition. Do not cut stencils for special marking such as 
the monogram on Great Northern, Santa Fe or Southern 
Pacific cars. 

If there is not sufficient paint on the car properly to re- 
tain the new stenciling and the condition of the car does not 
justify entire repainting, one coat should be applied as a 
panel back of the stenciling so that the paint used in apply- 
ing the numbers and letters will hold, otherwise the marking 
applied will soon become illegible, making it necessary to 
again apply the identity marking within a short period. 
Detention of equipment from service for painting should be 
avoided, when possible. A great deal of this work can be 
done to open cars in transportation yards when under load 
in storage. 

These instructions apply equally to foreign and system 
cars and all should be repainted in accordance with the above 
instructions when on repair tracks, regardless of ownership. 
Charges for repainting and restenciling are to be made in 
accordance with the A. R. A. rules. 


Date and Year Built 


The A. R. A. rules provide that after September 1, 1919, 
cars will not be accepted in interchange unless stenciled 
showing the month and year built, or bearing a badge plate 
giving this information. Cars built prior to 1895 may be 
stenciled “Built prior to 1895” or bear a badge giving this 
information. In the case of tank cars, the body and tank 
should bear distinctive dates unless constructed at the same 
time, 

Repairing Cars at Loading Tracks 


At many terminals there is a loading or transfer track 
where cars are lined up and are not switched for almost 24 
hours. At places where these conditions exist every effort 
must be made to have the proper number of men assigned to 
inspect and to repair all possible defects on these cars. There 
is much work that could be done even to the extent of caring 
lor the air brakes. Brakes that are out of date could be 
cleaned and after they are cleaned the aid of a switch engine 
could probably be gotten to assist in testing the work at its 
completion. At this time the piston travel could be checked 
and the hose tested for porosity. All work done on cars at 
these loading points relieves the outside yard of just so 
much work, and inasmuch as it is much safer working on a 
car where there is no switching, as stated before, the efforts 
of all should be concentrated on this feature. 


Repair Parts and Tools 


Inspectors must keep constantly on hand for repairs a 
supply of all parts of the equipment that are liable to get 
out of order and which can be replaced while the car is in 
the yard. However, unless the proper tools and appliances 
are at hand, nothing will be accomplished, therefore, inspec- 
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tors should see that they are furnished with the necessary 
tools. Air brake inspectors should have with them at all 
times a pipe wrench, for use on the train line and retainer 
pipe, an S-wrench of the proper size to tighten up the pipe 
clamps, a coupling groove cleaning tool, which should always 
be used when renewing gaskets, a cotter key and lever pin 
drift, and a supply of cotter keys and nuts of different sizes. 
There should be no excuse for failing to have the necessary 
repair parts and tools with which to apply them with, be- 
cause inspectors and repair men would be of little use if 
they were not able to repair defects which they find. 


Old Date Air 


All cars marked for bad order triple valves or brake 
cylinders, as where the brakes either will not apply or leak 
off quickly, should be treated the same as cars with the 
brakes out of date (system cars 9 months, foreign cars 12 
months). On repair tracks all cars with the aforementioned 
defects must be repaired but in yards a certain amount of 
discretion will have to be used. Cars loaded with manifest 
freight which cannot be held a sufficient length of time to 
make the necessary repairs, will have to be allowed to pro- 
ceed, but the car must be properly carded and when its 
destination is a terminal, must be marked bad order when 
empty, stating the reason. Empty cars which are to be 
assigned to shippers to be loaded on our lines must posi- 
tively have the brakes cared for before being allowed to 
proceed. 


Damage and Loss 


Damage or loss to any car, due to wreck, derailment, cor- 
nering, sideswiping, flood, overloading, explosion, collapsing 
structures, or unconcealed fire damage, including cars on 
ferries or floats; also damage due to storms where the car 
is derailed or destroyed is chargeable to the railroad hold- 
ing the car in its possession at the time. Defect cards are 
not required for any damage so slight that no repairs are 
necesary, nor for raked or cornered sheathing, roofing, 
facia, or bent or cornered end sill, not requiring the shop- 
ping of the car, the receiving line to be the judge. In case 
of interior fire damage, in any class of car, if evidence of 
such internal damage was not discernible externally, it is 
considered an owner’s defect. When flooring planks are 
out and can be seen from the outside of the car, they are 
cardable defects. When paint is missing in spots, due to 
hot lading, such as pig iron, billets, cinders and blooms be- 
ing loaded in cars, is not a cardable defect unless the dam- 
age is such as to require the shopping of the car. 


Temporary Transverse Tie Rods Applied to Cars with Sides 
Spread or Bulged 


Owners are responsible for the expense of applying tie 
rods, when these are necessary to allow the equipment to 
pass the clearance limits of the handling line. 


DEFECTS OF VARIOUS PARTS OF CARS 
Sills 


Sills of both wood, steel, and steel underframe cars and 
cars with metal draft arms, should be carefully inspected to 
see that they are not destroyed, cracked or split on account 
of draft bolts working in sills or being buckled or broken. 
Broken, cracked and buckled sills are generally found 
directly in front of or at the back of the body bolster. 


Method of Splicing Sills of Wooden System Freight Cars 


WoopEN Cars: Longitudinal sills may be spliced at both 
ends, except that not more than two adjacent sills may be 
spliced at the same end of the car. The splicing of any 
sills between cross tie timbers will not be allowed. The 
splice may be located either side of the body bolster, but the 
nearest point of any splice must not be within 12 in. of the 
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bolster, excepting center sills, which must be spliced between 
the body bolster and cross tie timber, but not within 24 in. 
of the body bolster. 

The splicing of longitudinal sills other than center sills 
is to be done in accordance with Fig. 1; old splices now on 
cars may be repaired. Center sills must be spliced in 
accordance with Fig. 2, when new splices are used. This 
blueprint provides for a uniform splice for the various classes 
of cars and must be followed as far as practicable to obtain 
uniformity and interchangeability of splices. Old splices 
now on cars may be repaired. 

Foreign and Private Line Cars: Longitudinal sills when 
broken may be spliced in accordance with the A. R. A. rules 
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Fig. 1. Splice for Longitudinal Sills other than Center Sills 


of interchange and the details of the splice must conform 
thereto. 


Note: In splicing the sills of foreign and private lire refrigerator cars, 
care must be exercised to see that the insulation is replaced in accordance 
with the original construction to avoid being penalized for wrong repairs. 
in the case of foreign equipment. 


Center Plates 


Body and truck center plates should be carefully inspected 
to see that they are not broken and properly secured in place, 
the bolts and nuts tight and the center pin in position prop- 
erly secured to prevent loss when cars are turned over on 
dumping machines. 

Truss Rods, Struts, Saddles, Washers and Nuts 

On empty cars passing over repair tracks, through trans- 
portation yards or in storage, every opportunity should be 
taken to see that truss rods are properly tightened, so that 
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Arrangement of Draft Timbers and Wooden Center Sills 


Draft timbers and sub-sills on empty cars on all repair 
tracks must be tightened up and other work done in accord- 
ance with standard car maintenance regulations, lock nuts 
to be applied to all bolts. 

When applying new center sills, one keyway only must be 
cut in the sill, omitting the keyway nearest to the end sill. 
When applying new draft timbers, one keyway only must be 
cut in the timber; the keyway in the center sill corresponding 
to the keyway omitted in the draft timber should be filled 
with a piece of wood nailed in place. Draft timbers are to 
be framed and bear against the inside face of the end sill. 
The use of fillers between the bottom of the center sill and 
the top of the draft timber will not be allowed. 


Cars with Low Center Line of Draft Gear 


Every precaution must be taken in connection with cars 
having a low center line of draft, especially those cars not 
equipped with draft sills, in order to avoid the wheels inter- 
fering with the sills on curves, resulting in broken flanges. 
It often happens that cars which are difficult to inspect, on 
account of being low hung, do not receive the careful inspec- 
tion of side bearings necessary, so that equipment proceeds 
with side bearings engaging each other, causing derailments. 


Continuous Draft Gear 


Cars are not acceptable in interchange when equipped with 


stem or spindle coupler attachments or American continu- 
ous draft rods. 


Draft Gear 


Inspection should be made to see that the draft gear and 
all its parts are in good condition, carrier irons and straps 
tight and in place. The coupler should be gaged to see 
that it is not worn beyond the limit permitted by the A. R. A. 
gage, also to see that it does not contain cracks that would 
result in failure. The coupler should be at the proper 
height as required by the federal Safety Appliance Law. 
Yoke rivets should be in place and tight. When new rivets 
are being applied at shops where the facilities are available, 
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Fig. 2. Splicing of Center Sills in Conformity with the Rules of Interchange 
the cars will have at least 1/%-in. camber in the center. they should be 114 in. diameter in accordance with the 


Turnbuckles should be properly secured from turning, truss 
rod saddles, struts and needle beams should be thoroughly 
held in place and should function properly at all times. 
Truss rods are to be tightened firmly in place and turn- 
buckles locked where possible; also saddles are to be prop- 
erly located and the truss rod nuts on the end sill are to 
have full bearing and full thread hold. 
Draft timbers. Draft timbers must not be spliced. 


Draft Timber Bolts 
Draft timber bolts 114 in. in diameter must be applied to 
all system cars having draft timbers, center sills or draft rig- 


ging applied, these to replace 7¢-in. diameter bolts removed 
from empty cars on all repair tracks. 


A. R. A. requirements. 

The coupler operating mechanism should be in operative 
condition so as to properly operate the coupler, to avoid 
safety appliance defects. 

It is considered good practice to lubricate couplers as they 
pass over repair tracks by applying rail grease or the thick 
sediment taken from the bottoms of oil tanks, which may be 
applied with a paddle or a piece of waste fastened to a stick. 
This lubrication is applied to the wearing face of the guard 
arm of the coupler, and to the knuckle only where the knuckle 
throwing device bears, to assist in the free operation of the 
coupler. Care should be taken to keep lubricant off the 
knuckle lock and the bearing surface of both knuckle and lock. 

(To be continued.) 
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SCHEDULING AND ROUTING WORK IN THE A.E.F. SHOP 


Methods Used to Increase Production in the Shop 
of the Railroad Engineers at Nevers, France 


BY MAJOR C E. LESTER 
Formerly Gen. Supt., 19th Grand Div., Transportation Corps, A. E. F. 


HE writer has long been an advocate of systematic rout- 
ing of parts in locomotive repair shops and is at the 
present time more than convinced that routing and 

scheduling of parts is a practical necessity in a shop on a 
day-work basis that is of such a sizé that the machine shop 
foreman particularly and all other department foremen in 
general do not know from actual contact the exact status of 
individual pieces of work. 

In shops where no routing system is in effect some pieces 
of work invariably get buried or lost from sight until the 
part is actually needed, with the result that the foreman must 
pay penalty overtime to get the work ready or delay the loco- 
motive for which it is needed. In any case, no system means 
lack of system and co-operation, with inevitable delay due 
to haphazard methods. 

The routing and scheduling system and the machine-shop 
percentage board, presented herewith, were inaugurated under 
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Fig. 1. 


the writer’s direction in the Nevers, France, locomotive shop 
to expedite repairs. Incidentally, no claim is made for orig- 

ating this method. The system was not new, but rather 
in application of principles of routing used here in the states 
| various shops, and was worked out “over there’? by men 
n the shop who had come in contact with such systems in 


1€ the U.S. A. ae ; ; 
lhe shop was new, the organization was in an embryonic 
" age, our soldier mechanics were men of unknown ability 
d nd experience, our gang leaders were trial selections, the 
partment foremen (commissioned officers) were an un- 
” known quantity, there were no opportunities to go out and 
4 lect, no time to waste on lengthy educational methods, we 
* had what we had and got nothing else. 
k. (he necessity for a smooth-running shop and the maxi- 
-d mum output possible was a fact so apparent that there was 
le no disguising the necessity of devising ways and means of 
- crowding the work to the extreme limit. The shop was the 
“ only all-American locomotive repair shop in France, com- 
*k. pletely officered and manned by soldier mechanics of the 


American army, and as the French shops were run down 
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and depleted of workmen it was the only shop in France 
where the 1,160 Pershing engines and the 476 Belgian 
U. S. A. engines could get anything except running repairs. 
It was also required to handle heavy repairs for the Est., 
Paris-Orleans, Nord and Paris, Lyons & Mediterranean rail- 
ways as well as all types and sizes of narrow-gage locomo- 
tives (French, Belgian and German), road rollers, tractors, 
pile drivers, locomotive cranes and the assembly of forestry 
locomotives. 

It is an undisputed fact that method and system are the 
greatest producers. After about four weeks of operation 
without what could be called a definite plan of operation, 
this system was put on trial. Its results were at once apparent 
and almost immediately justified its adoption in many ways, 
one in particular being that the general foreman had his 
finger on the pulse of the organization at all times and, like 
a general with his war maps and service of information, 
could plan his strategic moves to the confusion of his old 
enemy—haphazard methods. 

It is a well-understood fact that (a) methods of applica- 
tion and (b) sympathy or the lack of it are the prime movers 
in establishing any system. This system met with a hearty 
and enthusiastic reception, which insured its success from 
its inception. 

The method (so called) prior to the adoption of the sched- 
uling and routing system was the custom of establishing a 


Percentage Board for Recording Progress of Work 


completion date for each locomotive undergoing repairs. This 
practice is the usual one where the erecting shop foreman 
looks over the inspection report for the locomotive concerned 
and “reckons as how” he can get the engine out in an esti- 
mated number of days. He has no reliable detailed data on 
the status of work in the various departments, no particular 
method of calculation; he bases the date on his experience 
of the time it should take to complete the repairs, but, like 
the weather prophets, he occasionally makes a good guess. 

There are evidently three factors that must be carefully 
considered and conscientiously performed to make the sched- 
uling and routing system function properly. First, the joint 
inspection by boiler and machinery inspectors should be a 
most thorough and competent one, as it is on this that the 
“schedule engineer” bases his figures, and a poor inspection 
will upset all calculations and incidentally the whole shop 
schedule. 

Second, the constants used for individual locomotives and 
their various parts must be obtained by thorough, careful 
consideration of all conditions that affect the progress of 
parts through the shop. A constant sheet worked up for one 
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shop would be valueless in another unless conditions were 
very similar. 

Third, the schedule engineer or routing clerk, as he is 
variously called, must be thoroughly familiar with shop con- 
ditions and facilities; he must have sufficient mechanical 
ability to carefully judge the progress of work in order to 
successfully check the work; he must at all times keep in mind 
the fact that any newly established sytem ceases to be an 
innovation after a short time and that as it ages it should 
become freer running and can be speeded up, and should be 
in position to shorten up time here and there in order to force 
production; the summary of these qualifications is that he 
must be a worker and a schemer. 

In connection with the operation of the system a photo- 
graph of the locomotive shop chart of February 1, 1919, is 
shown, with the output of classified repairs for the months 
of December, 1918, and January, 1919, shown on the right 














Chart of Classified Repairs, Nevers Shop, Feb. 1, 1919 


of the board, a total of 45 and 50, respectively, an increase 
from 14 in August and 21 in September. 

The service record board was used to show all locomotives 
on hand in the shop yard each day until the locomotive left 
the premises. It will be noted that but 28 locomotives were 
booked for February. This is explained by the fact that 
500 men were ordered back to the states on February 1, 1919. 


Material Checking System 


On account of the great number of locomotive parts neces- 
sarily handled in the machine shop and the possibility of 
some of these parts being allowed to remain at any one 
machine a longer time than necessary, thus delaying the com- 
pletion of the locomotive in the erecting shop, a material 
checking system was instituted so as to be in position at all 
times to tell without difficulty the exact status of all work in 
this shop. The appurtenances of this system consist of a 
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percentage board, located in the machine shop foreman’s 
office, shown in Fig. 1, and a record kept by each gang 
leader, Fig. 2. 

The sketch of the percentage board explains itself insofar 
as the general design of the board is concerned. It is only 
necessary to add an explanation of the method employed in 
working the board. In the column headed “Order out” are 
listed all locomotives undergoing repairs in the erecting shop 
in the order in which they are due out. This is used to deter- 
mine at a glance whether the work in the machine shop is 
progressing properly, so as not to delay the assembling of 
any certain locomotive in the erecting shop. The next two 
columns are self-explanatory. A column for shop order num- 
bers is necessary at these shops, as a shop order is issued for 
each locomotive repaired and all labor and material charged 
to the shop order number instead of to the locomotive num- 
ber. In the column headed “Date Out” is placed the date 
the locomotives are due out of the erecting shop. 

The remainder of the board, it will be noted, is divided 
into columns for the various locomotive parts, each having 
three sub-columns, namely, condition, progress and remarks. 
In the first column is placed the condition of the part when 
received in the machine shop. In the column headed “Prog- 
ress” are shown figures to denote what per cent the work 
has progressed. When work is started on any part the fig- 
ure 25 is placed on the first line of this column, indicating 











A Scene in the Erecting Shop 


that the work has progressed 25 per cent. Parts sent to the 
machines or parts received back from the babbitting shop or 
other shops, where they have been forwarded for repairs, 
are considered as 50 per cent complete, and that figure is 
placed on the second line. Parts sent from machines to the 
bench gangs are considered as 75 per cent complete, and 
that figure is entered on the third line. When the parts are 
completed 100 per cent is placed on the fourth line. Lesser 
divisions of progress could easily be used, but it was found 
that four 25 per cent divisions were small enough for our 
purpose. 

The question that will naturally arise after the above ex- 
planation is from what source the information is received as 
to the progress, so that the entry can be made on the per- 
centage board. This information came from the records kept 
by the various gang leaders, on the form shown in Fig. 2. 
Each gang leader had one of these forms on which he entered 
the progress of the work of his gang and which he turned in 
at the close of each working day. . From this form the clerk 
in the machine shop foreman’s office entered the information 
on the percentage board. 

The column headed “Remarks” was used in cases where 
locomotives had been scheduled and the parts had not been 
received in the machine shop, etc. In such cases the word 
“None” was entered in this column. In cases where parts 
were received in the machine shop and work on them had not 
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been started the word “Over” was placed in this column. 
When parts were sent to other shops to receive repairs and 
were later to be returned to the machine shop for completion, 
the shop to which the parts were forwarded was written in 
this column. 

The percentage board enabled the machine shop foreman 
to readily ascertain the progress of all work in his shop, and 
if the work was not progressing as it should so as to enable 
the erecting shop to complete the locomotive by the scheduled 
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a locomotive inspector, who after the completion of their 
inspection made a joint report to the general foreman show- 
ing the principal repairs required. This joint inspection 
report when received by the general foreman was passed on 
to the route clerk, who was located in the general foreman’s 
office, with necessary instructions as to the date and location 
for the engine. From this joint report the route clerk deter- 
mined the class of repairs that were to be made and the 
number of days it should take to complete such repairs. The 
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Fig. 2. Record Kept by Gang Leader 


date, he could take such steps as would be necessary to bring 
about the completion of the work in the proper time. This 
system has proved of great assistance in the supervision of 
the machine shop. 


Locomotive Scheduling and Material Routing System 


Frequent delays were experienced, causing necessity for a 
change in the established date for the completion of locomo- 
tives, through the failure of one or more of the shops to finish 
their work on parts prior to the time they were needed by 
the erecting shop for application to the locomotives. 

In order to overcome this hindrance in the progress of 
completing locomotives, the “routing” and “scheduling” sys- 
tem was placed in operation during the month of August, 
1918. By “routing” is meant the determining of a route or 
path over which the parts must necessarily pass in the course 


schedule of classification and the number of days allowed 


for each class of repairs in effect at the shops were as follows: 


Class Nature of Work Number of Days 
ee New engine (rebuilt).:.... rere ..+. Twenty-eight or more. 
(i ee New firebox and general repairs........ Twenty to thirty. 
yi Light repairs to firebox, flues changed and 

heavy repairs to machinery............ Ten to twenty-four. 
POUT... csc Tires changed or turned, driving boxes re- 

newed, and other necessary repairs to 

: machinery ...... psa awhb anes oe seeeeee SIX tO eighteen. 

Five. ..... Running repairs (heavy)........... «+++. Two to ten. 
| ee PGRMIEEt TOURER: 64005246 500cu0sesaens . Depending entirely on 


extent of damage. 
For each class of repairs there was a more or less definitely 
established ‘‘Mastersheet.” For the type of master sheet 
used reference is made to Fig. 3, compiled for a Consolida- 
tion type locomotive requiring class Three repairs and sched- 
uled to be completed within 24 days. It will be noted that 
each shop has its column wherein are listed the various parts 
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Fig. 3. Schedule for a Locomotive to be Completed in 24 Days 


of repairs. By “scheduling” is meant the establishing of a 
date when each part is to be received in a certain shop and 
date for that shop to complete its work on the parts and 
iss it on to the next shop. This “routing and schedul- 
.g” system was handled entirely by a route clerk and one 
ssistant. It may be well to add that these men were me- 
hanics of known ability to competently judge the status of 
he work, time required, etc. 

Immediately upon receipt of locomotives at the shops for 


repairs a joint inspection was made by a boiler inspector and 


9 ey © 


rr 





of the locomotive handled by that shop. The figure appear- 
ing opposite each item is the scheduled number of days for 
the completion of each operation. For example; the figure 
two opposite “Engine Stripped” in the erecting shop column, 
indicated that the erecting shop is to have the locomotive 
stripped and material delivered two days after the engine ar- 
rives in that shop. 

The class of repairs, and number of days in which to com- 
plete the repairs having been determined, the next step is to 
inform the various shop foremen when the various operations 
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in their respective shops are to be completed. This is ac- 
complished by the use of a repair card, shown in Fig. 4. This 
repair card is compiled by the route clerk and distributed 
to the various shop foremen concerned. Using the master 





MACHINE 


MN pe cra kta, 6 wad Srwip Soden a RRS wl WN Blaiarere Foreman 


Class of work 


Engine frames 
Side rods re eta 
Frame braces and pads............. 
Boiler fittings 
Cylinder bushings 
Valve bushings 
Guides and crossheads............ 
Driving boxes 
Motion work 
Shoes and wedges... 
Pistons and valves............. ‘ 
OS “Sere : 
Cylinders 
Cab work 
Air brake equipment 
Engine brake rigging.. 
Engine truck wheels............ 
Driving wheels 
Tender wheels 
Tender parts 
Tender brake cylinders 


Fig. 4. 


sheet as a guide, showing the number of days in which each 
operation is to be completed, the repair card is compiled to 
show the day ‘of the month on which each operation is to be 


ERECTING SHOP REPAIR CARD 





RMN M shar carta alin is, Ste 0 «Kya beh eo RL 
SN MID can fe. Va ta ini -@ nib alate aN Ge atk A aS 
Date I1 10-28 18 
Meee. SOR. Gieinsn's,0'0. 8-00 Foreman. Pate Out 11-30-18 
Jate Date 
Class of work wanted | Class of eo h anted 
ingi tripped and mate engine truck O.K....... 11-19-18 
— ieee. esecceee 10-29-18 Engine wheeled......... 11-20-18 
Boiler delivered to boiler ; Motion work up.......... 11-21-18 
OO Oe eee 11- 1-18 Superheater units appl 
Boiler in shop mounted. 11-18-18 _and steam pipes O.K. 11-22-18 
Frames Bolted........... 11-18-18 Valves in and set....... 11-22-18 
Cylinder stripped....... 11- 1-18 Main and side rods on. 11-23-18 
Shoes and wedges laid Spring rigging O. K.... 11-19-18 
RR ocean ie.disvaraceneoaie 6:4 11-14-18 Brake rigging applied 
Boiler fittings applied.... 11-15-18 Say errr 11-22-18 
Boiler test (water)...... 11-19-18 eae ee . ea ene - 11-24-18 
Boiler test (steam)..... 11-20-18 \sh pan and grates O.K. 11-23-18 
Cylinder bushings in or Cylinder welded ...... ....... 
RUE. 5 ai5.6.0)56 4.ar6'5)5 06:49 11-18-18 Flat spots welded....... see ee 
Valve bushings in or ; Regine OBE <.c:cocvisac 24-2688 
GI ee 11-18-18 
Guides and_ crossheads 
OE hae Konak s ese 6 4t ee es 11-20-18 
Bower lagged .......... 11-20-18 
Boiler jacket O.K....... 11-21-18 _ ere <0) 
Fig. 5. Erecting Shop Repair Card 
completed. Fig. 4 is the repair card for the machine shop 


and it will be noted that there is listed thereon the date each 
part is to be received from another shop and also the date 


J01ILER SHOop REPAIR Carp 
(| ee 
Date In, 10-28-18 
aR: oe 
Ae ee a Foreman Date Out, 11-30-18 
Class of Wanted in Wanted from Wanted from Wanted in 
work erect shop erect sho} tank shoy Tank Shop 
Pe, Gas am) | | ARNG aD aKa,  - wurewelse de 
Flues applied. . EEE ae For rraaee eS em ory ee 
Boiler tested. . 11-19-18 
Ash pan O.K. DEA Gece tee. “kaeskcaicha: Aupaaiaescs 
Steel run 
boards O.K.. 11-15-18 RM <wWhblicadeen ~emhanaeaus 
Tender tank 
ee ar ae ; oe |) eh, ree 





Fig. 6. Boiler Shop Repair Card 


that it is to be completed and passed on to the next shop con- 
cerned. 

Similar repair cards are furnished the various other shop 
foremen, Fig. 5 showing the form for erecting shop, Fig. 9 
for the smith shop, Fig. 6 for the boiler shop, Fig. 10 for the 


RAILWAY MECHANICAL ENGINEER 


Suop 


Typical Form of Date Shown on Machine Shop Repair 
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tank shop, Fig. 7 for the wheel shop and Fig. 8 for the 
pipe and welding shop. These repair cards enable each shop 
foreman to know at all times just what work he has ahead 
of him and by what date the various items must be com- 


ReEpaiR Carp. 


2 se a ee 
Bis ANA toe tela opin a vecvanayS- Rule wi were ened 
Date in, 10-28-18 
Date out,11-30-18 
Wanted 


Wanted Wanted Wanted Wanted Wanted 
from in in from from in 
erect shop erect shop smitiishop smithshop tank shop tank shop 
14}-29-18 11-21-18 11- 1-18 lt a: ee re eae 
10-29-18 MOE”. SoksGad  <adtdae  “Sabieac.. <Aismidwis 
10-29-18 See) (kkceews? Saeawas. ## Aaswmenw ” -d4o4arae 
arte anes 11-16-18 ‘ond aocare ake dea os Santee 
satsherhers 11-16-18 ee ee phiatbertsie re ee Aiiasiecorts 
10-29-18 11-18-18 11- 1-18 he a re 
10-29-18 Se el A rr ee ee 
10-29-18 11-19-18 11- 4-18 ey 2 | ee a rere 
10-14-18 St i eae hs <«M-M@n@a,  <pomabuhys 
10-29-18 eres 8 8kaickiede!,  Gaebeae  cemvaase 
10-29-18 11-21-18 11- 1-18 Ee a 
11- 1-18 RRSEe hiee Oa 8 _-cdhiamub —cagaornre.  Soaterernuag 
10-29-18 BE | a rere 
10-29-18 ie go re ae 
10-29-18 11-20-18 11- 2-18 a | rr a a rar 
14)-29-18 PRU” = aaaie 8a Ree etek (tea wes 
10-29-18 LOG, Axgseees Avkeeemis paride frnddieidias 
Se oes a ee or eee ee 10-29-18 11-19-18 
acorenrguets 10-29-18 11-19-18 
Bye mene 10-29-18 11-19-18 


Card 


pleted so far as his shop is concerned, and passed on to the 
next shop for further work, and so on until completion, when 
the part will be returned to the erecting shop to be applied 
to the locomotive undergoing repairs, on such a date as to 
make it possible to get the locomotive out of shop on the 
scheduled date. 


As a ready method of arriving at the day of the month on 


Weer Snorp Reparr Carp 


CS) a |’ a 
i MCs sicasaes 
Date In, 10-28-18 
RONEN 655 eesb ise. crcide od pists eoe Foreman, Date Out, 11-30-18 


Wanted in 
erect. snop 
11-16-18 
11-16-18 


Wanted from 
erect. shop 
10-29-18 
10-29-18 


Wanted from 
tank shop 


Wanted in 
tank shop 


Class of work 
Driving wheels ... 
Engine truck wheels. 
Tender wheels ..... 


10-29-18 


"11-19-18 © 


Fig. 7. Wheel Shop Repair Card 


which each operation is to be handled in the various shops 
from the master sheet, showing the number of days instead 
of the dates, as previously explained, a calender rule is used 
(Fig. 13). This rule has a slide through the center ruled 





Pipe, JACKET AND WELDING SHop Repair Carp 


- sNO 
Date Out, 11-30-18 
Date Out, 11-30-18 


Issued to Foreman. 


Work to be 


Class of work finished 
ee PRE abide Bh WEES Avera daterivd rece 
Oe CS Se ee eee i | Ce ere an eae 
Babbitt work finished............ 11-4-18 


Cylinders welded 
Cab O. K 


off in squares numbered consecutively from 1 to 45 inclusive, 
45 days being considered the approximate maximum time a 
locomotive will remain in these shops. Above and below 
the slide are pasted sheets ruled in squares corresponding 
in size to the squares on the slides and numbered consecu- 
tively for each day of the month, Sundays and _ holidays 
eliminated. This rule provides for a three month period at 
one time, at the expiration of which, new ruled sheets for 
the next three months are placed on the rule taking the place 





we eee 








FEBRUARY, 1920 


of the ones for the previous three months. By placing the 
slide so that number one is opposite the day of the month in 
which the locomotive was placed in the shop for repairs the 
date each operation is to be accomplished can readily be de- 
termined. For example, assume a locomotive arriving Oc- 
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route clerk enters the locomotive number on the despatch 
board in the square opposite each item to be handled and 
the date on which each item is to be completed in the various 
shops. For instance in the case we have considered through- 
out this explanation, the boiler fittings of this locomotive 


BLacKsMITH Stop Reparr Carp 


Wanted from 
Mach shop 


Class of wo 
Engine frames 
Frame binders .. 


PINOT as ita hes 4 aw: Banga S AIS OOO E Aa od CREO WEEMS 11- 4-18 
OTS TIME 50.6. 5.60 SUAS eee ee ee —eeereuns 
Ss ARI RE SISTER ac. cnc dew ie dn Sra etaw 2 4959.5 +S wwS os Cowes 11- 1-18 
eae > TID PRIN a es. Snes coearesidiars. ow Grebowes SEN w Peemaee 11- 8 
Be WPUCK DATE, ci. oe oe oo 5h hi 26d TR EERE SOLOS S ose aed 
Tend POM iced s ocd SSM ARMS ANpamERCes  Wiponinnis 

seb ae Raa a antnord Bub eARienbed ae elelese> ita SEMA LEE ITO AOS 11- 1-18 


Fig. 9. Blacksmith 


tober 28, requiring class Three repairs, the scheduled date 
for which has been set at 24 days. Reference to the master 
sheet, Fig. 3, will show that the boiler fittings are to be ap- 
plied within 16 days. By placing the slide so that number 
one will be opposite October 28, one will readily see that 


Engine No 
eee em pen 
Date in 10-28-18 
Date out 11-30-18 
Wanted in Wanted from 


Wanted in Wanted from Wanted in 


mach. shop erect. shop erect. shop tank shop tank shop 
sowie 11- 1-18 11-13-18 pereeee weer 
i+ 3-is i‘ KS (CRS - sacteoe § ~aucecae 
<eenees 11-29-1 11-19-18 senae be area 
ioe 060 lt Saewe” =i‘ tSéC gps =~) abe Site 
ae Hee ice: O. “aba §. Se eeneene 
iseenwe li- 1-18 11-13-18 wretry -evenee 
seers  ~thm@enas’=” “Wastes 11- 1-18 11-19-18 
11- 5-18 


Shop Repair Card 


are to be applied by November 15. In posting the despatch 
board the slide rule will be placed on a line with the fifteenth 
day of the month, and in the square parallel with “Boiler 
Fittings” will be placed the locomotive number. Should it 
occur that a locomotive part is not completed by the date it 





TANK SHOP REPAIR CARD 


Wanted in Wanted for 


Class of work tank snop engine 
«io Se a SA RAE BOARS RBI OS ae 10-28-18 11-30-18 
re trucks and frame O. K.......... i. . eerie tre 
( O K <a hi 5 er ee ior 
V heels 2 0'610:461SOS G10 ROWSE OS £ <Oc20060C6¢0R O50 ij#$- 00844 2n03 8 
parts ikGASCGERERAEEECERERSC: “eweebeteias § <Seeeedetemuid 
Prtile AD: Tiassa 0k bid wie as Grek de Sa 


ere err 11-19-18 


Date in, 10-28-18 
Date Ow, 11-30-18 
Wanted from 
smith shop 


ee ee 


. Foreman. 
Wanted in 


t Wanted from 
machine shop 


machine shop 


Wanted in 
smith shop 


10-29-18 [ecu 8 8§©|-  Saehebocaue 
10-29-18 11-19-18 11-1-18 








Fig. 10. Tank Shop Repair Card 


this operation must be completed on or before November 15. 

In the general foreman’s office a “Despatch Board” is lo- 
cated. This board is fitted with a slide rule, ruled off, a 
space being provided for each locomotive part, listed in the 
same order as it appears on the master sheet. Tacked to the 





EreEcTiNG Suop Operation Cueck List 


Ni Operation 

Engine stripped and _ material 
delivered. 

Boiler delivered to boiler shop.. 
Boiler in shop mounted........ 
Frames bolted ... ..ccccscessee 
Cylinder GtVipped .....<656.s000% 
Shoes and wedges laid off..... 
Boiler fittings applied.......... 
— co a (dere 
Boiler test (steam).......-.... 
Cylinder busaings in or a 
Valve bushings in or bored. 
Guides and crossheads up. 


Boiler lagged Sl ulateiSlatae aetna _moumsecmighaus' a ensue aes <lemie akin peak Soe wae 
Balled QAGeeE MOS Moi ccaichattace:  swdhdadaensiesuasiesndensensioeese 
Engine MPR a cha Coos Aa Dea dok SARE RR SR OSTA OES 
BSTUIME WHBCICE: occ cicisieec ss:000% iad Bid Sal. GG, oia oleielbid 4.09 wae Oele ethers 
i RE swe sie. sincera kcesisne sass Teta ewe ead 


Superheater units applied and 
steam pipes O. K. 

Valves in and set............+- 
Main and side TOGS Ofi...0< 20s ‘ 
Spring rigging Re, ee asa aataate eta 
Br ake rigging applied O. K. 
Pipes K 

Ash pan and grates O. K...... 
Cyingers Whlded § <.0s4s20.05 0 
Fiat Spots WelGeGs ¢..:.0:05:s. 0000.0 
EME 5 oso lao Srarsiomiaisase eae 








Fig. 11. “Form for Checking Operations in the Rresting Shop 


oard is tracing paper ruled off in squares corresponding in 
size to the ruling on the sliding rule. In the first column 
o the left are placed the dates of the month, Sundays and 
holidays excluded. When a locomotive is scheduled the 


is scheduled for completion, the number is carried forward 


in red ink to the next day and so on until the operation is 
complete. 





MacuHIne Suop Marerrat Cueckx List 


+ Oe Aid dh dh wire a | 
Engine Days Where 

No. late Material due Remarks 
Masia: eee Engine frames and parte.. E.G. oicigisesscévsctdeecccn 
heed “SSewSe: SO EG, - Tanta nee rieN en 
Secs “eslechure MR Sos. cscgivck: MEE Apcas cae naeieide ounce 
aes medi Cylinder bushings ....... SP ey Tee es y- 
Rae A Valve bushings bnew, MY Becnshaace ceeneedceee 
Soke’. james Guanes @nl croatheeds...... Tt Sosesisavedsvwaewsacss 
peakiews ic aeee Re NIE 6555s ae eg ERED WA Abd adieu dda eee 
Secwge <aweeta MOTE io 5554ks00s BE boaadecckeckusdaunwusns 
ease skeen ee eS a, > i et ry its 
iGaeys « ae POE MN WOIRE...0505 EEE 5050-4 s0encdencebooune 
ee me eS SI en, ee nrUR rE F6r ea: 
phates Neca ere “acu dpnkawhakedtbemaaes 
Sdieisicat seas OE ee Ie ae 
Szaaresered Uiee tierce Fk Se COMIDUIOE isc TAGES! -ba6s eden se whe daoea eee 
eS alibi eiettee Des Bree SARS... ss TEs) x ceccavcadavasesebanac 
ee elie ee ee Se eer pee rc ne 
FSRRe, thine te ee ee: eas, ee errr 
hats oa ye..' Ghee teense TE ER ods sakkuk, BE  ASesk oe eso esse eek 
pect. acme Tender parts a 





Fig. 12. Machine Shop Material Check List 


This despatch board enables the general foreman to tell at 
a glance just what locomotive parts are due for completion 
on any certain day, and indicates to him and others con- 
cerned, just what parts are delaying the completion of the 
locomotive in the erecting shop. 

Each morning the route clerk refers to the despatch board 
and determines therefrom what operations should have been 
completed at the close of the previous working day and en- 
ters on a check list the locomotive numbers opposite each 
item that should have been completed. The check lists used 
for the erecting shop, machine shop, for all other shops, are 
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shown in Figs. 11, 12 and 14 respectively. The route clerk 
then visits the various shops determining whether or not the 
operations have been completed. If completed a line is drawn 
through the locomotive number. If not completed, an ex- 
planation and the prospective date of completion, are secured 
from the foreman in charge of the shop wherein the delay 
has occurred and this information is entered on the check 
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TRACK STOPS FOR ROUNDHOUSES 
BY NORMAN MAC LEOD 


It frequently happens, due to carelessness or poor judg- 
ment on the part of railroad employees, that locomotives are 
run too far in a roundhouse or other points in railroad shops 
or yards, resulting in the locomotive being derailed or in 
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Fig. 13. Calendar Rule 


list in the column headed “‘Cause of Delay” or “Remarks.” 
When this morning check has been completed reports are 
rendered to the general foreman, on the form in Fig. 15, 
showing delayed operations in the erecting shop, and Fig. 16, 





BLACKSMITH, Borter, TANK, Pipe, JACKET AND Cas SHops MATERIAL 


Cuecx Lis1 

Pu Rinne nies onan ‘4 
Engine Days Where 
No. late Material due Remarks 
in arian Engine frame ...... M.S. Seas Tie ae ene 
pes oer re Frame binders .......... E.S. re Leen ee re 
Pee ee) re M.S. Ee Ra ek are or ere 
ae en ore a ee ere ee 
cseaieecet Piacaniareae eS |. ne a i 
DR eter NG TR TRIER 6 ae. 6co0.'. MGIB. 6.6 4ye.0. »-0'd)e Orn) eed ieielg' ew a. 
age Eng. truck parts....... E.S. Lent eee 
(yee ...e#+ Lender parts Ae EN ca and cath) a atene ss Aiea aster aie 
teenie oS ee eee M.S. Sistas tg arava wee atiaral-e tana 
Se eee Mew fire box.........+ MEME | b/sigigv a's a daleeemvesn a 
A Sea Waleeieete Flues applied . 2a 
Genie -digieinare Barler tested ....c000... ES. i celataciew ane eae 
ee Ash pan ©. K..... E.S. MS ents Ba 
LO a A Steel run. boards... PRE. Ghd one baa sacl eels 
Sete ctanr wane teisce Tender tank O. K.... BEML, | Seiicatu acu Rca ars asain toa dare carahere 
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Fig. 14. Miscellaneous Shop Checking List 





showing delayed operations in all other shops. These re- 
ports place the general foreman in a position to know what 
work is being delayed or likely to be delayed, and his in- 
vestigation can be instituted in sufficient time to cause action 





AE Tee ee eee eT ee Teer 
General Foreman 


Note statement of Erecting Shop operations late to date: 


Eng. No. Operation Days late Cause of delay 


Fig. 15. Form for Reporting Delays in the Erecting Shop 


to be taken that will bring about the completion of the loco- 
motive on the scheduled date. 
This system of routing and scheduling had decided advan- 





General Foreman. 
Note statement of finisned material late in delivery to date: 
Where Days 
Eng. No. Material delayed late 


Cause of delays 





Fig. 16. Form for Reporting Delayed Material 


tages over the former system, and brought about very bene- 
ficial results, the most important result obtained being that 
for which the system was originated, namely, the elimination 
of holding locomotives in the shops past their scheduled date. 





for Scheduling Work 


damage to the buildings. To overcome this trouble two de- 
signs of track stops have been put in use in a number of 
roundhouses on one of the larger railroads and have proved 
very effective. The material used for both of these stops is 
cast steel. 

The stop shown in Fig. 1 is made in right and left hand 
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Fig. 1. One Piece Track Stop for Application at the End of the Rail 


patterns, and is intended for use at the end of a track. It is 
provided with an extended concave portion to receive the 
wheel and stop the locomotive should it be run too far. The 
other type of stop, as shown in Fig. 2, is made in two parts, 
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Fig. 2. Two-Piece Track Stop for Application at Any Point on 
the Rail 


which are bolted to and project above the rail head. It can 
be applied to the rails at any point that may be desired, even 
at the joint between two rails. 

The use of such stops will prevent many expensive and 
dangerous accidents, and track stops made to these designs 
or other similar devices should be used wherever such trouble 
has been experienced. 
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FOOLS RUSH IN WHERE ANGELS FEAR TO TREAD 


The General Manager Gets Some Inside Dope on 
Causes of the High Cost of Locomotive Repairs 


BY HUGH K. CHRISTIE 


Ge the general foreman read and re-read the an- The general storekeeper laughed easily. 
nouncement. Reflectively he laid down the railroad mag- “Don’t get excited, Mr. Gibbons,” he remarked. “We 
azine and stared vacantly at the red-lettered cover. His clerk have got our limits to work inside, ourselves. The propor- 
| eyed him curiously. tion must be maintained, you know.” 
“Any local news along the line this month?” he finally ‘Proportion! What proportion?” growled the shop fore- 
asked as he pushed over Gibbons’ mail. man. 
“Nothing at Grand Falls,” responded the boss, “but an “The proportion between material and labor in railroad- 


article here has got me thinking. The general manager says ing,” smoothly responded the general storekeeper as he re- 
he’ll give a fifty dollar prize to any railroad employee who lit his half consumed cigar and regarded Bill, the foreman, 
will send him direct the best write-up on savings in any de- complacently. 

partment on the road.” “You see it’s just like this,” he continued, noting Gibbons’ 

“Why don’t you give him some dope?” said Leary, the blank look. “Material should run about 40 per cent and 
clerk. ‘You and me have been watching leaks every day labor 60 per cent on your cost of back shop repairs. At the 
around here for some years and now’s your chance. Fifty present time we are maintaining our figures, but the mechan- 
dollars is fifty dollars you know.” ical department has gone way beyond theirs. From this it 

Gibbons shook his head. “Don’t pay, Leary,” he replied. is evident that the store department is more efficient than 
“Tf we knew as much about saving as the big fellows did 
why—why, we’d be on their jobs. You know how I get 
bawled when I start suggesting. I would like to tell them a 
few things, though,” he added absently. 

‘And the fifty dollars, too,” reminded Gibbons’ understudy. 

‘“‘Ain’t the money,” said the boss, “but I would like to 
poke up a hornets’ nest around here and get some material. 
Say, save that magazine for my noon hour,” he abruptly 
commanded—‘I’m going to the store,” and the foreman 
pulled on his hat and started through the shop toward the 
little office at the end of the long brick store building. 

Gibbons gave no heed to what was taking place about him, 
as he swung down the pit-side. The general manager’s an- 
nouncement kept pounding in his brain. He did not care 
to tell Leary that the fifty dollars meant more to him than 
the voicing of his protest against inefficient performance. 
He wanted those fifty iron men and wanted them badly. 
Wasn’t he going to the community dance in a week and 
wouldn’t he have to be all dolled up? Fifty dollars would do 
the trick nicely without cutting a hole into his two weeks’ 
check. The idea was how to go about it, for William Gib- 
bons was no hand to produce exploded verbal kicks in pol- 
ished written form for a G. M. to read. 

He swung open the door to find the storekeeper in con- 
ference with a visitor, who was recognized at once by the 
sharp-eyed boss. It was Case, the general storekeeper. 

“How are you, Mr. Gibbons,” he said as he reached for 
Bill’s hand. The enthusiasm, however, was all on his side. 
With a gruff, “howdy” the foreman turned his attention to 
the storekeeper. 

“Say,” he announced, “‘we’re all out of D. S. 5 springs 
for Engine 397. She was due out tomorrow—lI’ve got her 








wheeled and blocked waiting for ’em.” “We're All Out of D. S. 5 Springs for Engine 397.” 
The storekeeper looked wearily at Gibbons and then turned 
toward his own boss for some suggestion. your department, and that is why I suggested that you look 
“Hear about this before?” asked the general storekeeper. the scrap pile over for waste of material.” 
“Yes,” replied the local man. “I wired to Sagum Hill but The local storekeeper expected one of Bill’s daily brain 
lidn’t get an answer.” storms over shortage of material but none was forthcoming. 
The general storekeeper looked toward the frowning fore- In silence Gibbons rubbed his chin and stared reflectively 
. man. ‘“Why—why don’t you get some out of the scrap.” at the visitor. 
: “T knew it!’ exploded Gibbons. “All I hear around here “Those the customary figures?” he finally questioned. 


is, ‘Look in the scrap!’ Good Lord! what you fellows doing “They certainly are,” responded Case. “Any complaint 





d these days? Running the store department on scrap! Say, against them?” he added. 
“ 1 got a limited pay roll on labor and I ain’t got no time to “Don’t know,” remarked the shop boss thoughtfully. “I 
" waste hunting scrap.” do know one thing, however, and that’s this: The store de- 
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difference how it affects the mechanical department, which 
can’t squeal because it has always been considered the non- 
revenue end of the pike. My boss is trying to save money 
by getting more material and your boss, the purchasing 
agent, is cutting requisitions. If it comes to a show down 
the store wins out. 

“You store fellows are always talking about saving and 
reclaiming scrap,” continued Bill, “but I say, why don’t you 
get decent material that won’t have to be scrapped. We or- 
der one thing and get something else.” 

The general storekeeper blew out a puff of smoke and 
grinned. 

“Better tell the general manager about these things, Mr. 
Gibbons, and see who is right,”’ he finally remarked. 

For a solid minute the shop boss stood staring vaguely be- 
yond the speaker. Evidently the general storekeeper had 
not seen the announcement in the magazine. Suddenly Gib- 
bons started for the door. As he started to close it he turned 
first to the storekeeper. ‘‘Chase those springs, Bill?” he re- 
quested. Then a sharp glance toward Case. “Thanks for 
your advice you gave me a second ago—believe I will give 
the G. M. a few tips.” Without another word he disap- 
peared. 

Gibbons went through the rest of the working day automat- 
ically. No one noticed that he acted peculiarly different, 
but his clerk appeared surprised when Gibbons asked him 
to get the cost sheets for overhauling back shop locomotives 
by months for the past year. Leary was further puzzled 
to see his boss carefully roll up the data and take it home 
that night with a mass of notes which the under foreman 
had submitted. 

Throughout the evening meal the boss was unusually quiet. 
It worried his wife. 

“Anything wrong at the shop today, Bill?” she anxiously 
asked. 

“Nothing out of the usual, Peggy,’ came the response. 
“But I’ll be busy on some work tonight and I’m just check- 
ing it off in my brain.” 

“Is it for the shop?” she questioned. 

A grim smile came over her man’s face. ‘Maybe, and 
maybe not—maybe I’m digging my own grave, but what I’m 
figuring on doing is writing the general manager for a suit 
of ‘clothes. I'll either get them or get something else that I 
ain’t looking for.” 

Bill would not satisfy his wife by answering any other 
question, and as soon as the dishes were cleared from the 
table he produced his railroad papers. Patiently he worked 
over locomotive costs of heavies and lights. He had repairs 
running from five hundred to four thousand dollars. Care- 
fully he separated the labor and material costs grunting as- 
tonishment at his results. He whispered an oath at the final 
averages. 

In repairing power 90 per cent represented labor and only 
10 material. On a $2,000 repair job only $200 was used 
for material. Gibbons discovered that on a basis of 40 per 
cent for material and 60 per cent for labor $500 should be 
the proper labor charge. Instead, it was $1,800. It was 
$1,300 too much. 

Then he began going over the work sheets. He picked out 
scores of places where new material should have been used 
but on account of none being in stock, other engines were 
robbed or expensive reclaiming was followed. 

At one time a consolidation engine required a left steam 
pipe. An engine waiting shop had been robbed for a pipe 
although its front end required but minor repairs. The front 
end and netting were removed. The petticoat pipe was dis- 
connected and the steam pipe joints broken for the sake of 
this pipe needed for the engine going out. It required over 
$100 worth of labor to apply the new pipe which would 
not have been removed if material had been in stock. 
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Gibbons groaned as he remembered disconnecting cross- 
heads and pulling down guides for back cylinder heads from 
good engines, in order to rush back shop repairs. In the 
majority of cases, the store shortage had cost him hundreds 
of dollars. 

He had made forgings that cost many days work for the 
lack of castings. He got together the figures representing 
wasted labor looking over the scrap pile. He then added the 
cost of reclaiming. Gradually his data disclosed the fact 
that the engine which cost approximately $2,000 for repairs 
could have been repaired for $1,000 if $400 had been used 
for material instead of $200. To get the other $200 worth 
of material he had spent over a thousand dollars in labor. 
It seemed incredible. Gibbons knew that this was a heavy 
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They Had to Rob an Engine to Get a Left Steam Pipe 


repair but his light repairs brought out the same approximate 
proportion. 

All excitement the general foreman started his letter to 
the general manager. It was a long hand affair with a mass 
of figures taken from the official report. In it were typical 
illustrations—in other words, actual evidence. At the end 
of the article the foreman wrote as follows: 

“Mr. Corey, if you went to a shoe store and asked for a 
pair of shoes, what would you think if the clerk said: ‘We 
are entirely out of shoes, but we have some nice leather boots. 
They cost twice as much but they are your size. You can 
cut the tops off and throw the unused parts away. Other- 
wise, I guess you must go without unless I wire for some 
and I know you can’t wait!’ Now this is the fix the me- 
chanical department is in, Mr. Corey. We must butcher up 
good stock or do without. Years ago material was cheaper 
than labor, but today the reverse holds true. I do not be- 
lieve in waste, but unless you get your store figures up to 
40 per cent of your figures of repair there is going to be 4 
big waste in spite of the best care along lines of supervision.” 

The foreman signed his letter with a sprawling William 
Gibbons and then added his title. He then re-read the ar- 
ticle in the magazine. It said to send the article direct to 
the general manager. Gibbons inserted the letter in a rai!- 
road envelope. He pulled on his shoes and started for the 
drug store for a‘stamp. The boss did not intend to have his 
information side tracked by going through the railroad mail. 
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“Ten and ninety, eh, instead of forty and sixty? Some- 
body’s going to get their eyes opened. If they open right I 
get my suit of clothes—and if they open wrong I guess I'll 
have to look for another job.” With these words on his lips 
William Gibbons went to sleep. 

Gibbons slept late the next morning and his better half 
did not have time to question him. By evening she had for- 
gotten the whole affair. Not so with Bill. All day long 
vague misgivings seized him. Had he done right in pur- 
suing this course? Collings, the purchasing agent, stood 
very close to the general manager. It had often been said 
that the man who forced an issue with Collings was bound 
to get it, using a shop phrase, “in the neck.” The day went 
by without a hitch, however, and the shop superintendent 
and master mechanic seemed unusually cheerful. 

Next day trouble appeared on the horizon—about noon 
to be exact. The shop efficency man had got back from 
headquarters on the ten o’clock train and went into the mas- 
ter mechanic’s office immediately. Then the shop superin- 
tendent was called and finally Shop Foreman Gibbons. 

It was a chilly’ atmosphere that the shop boss struck in 
the master mechanic’s office. He was asked to be seated and 
the inquisition was on. 

“William,” began the master mechanic. ‘Gordon has just 
come from the superintendent of motive power, and he tells 
us strange things. The big boss told him that the general 
manager, had called him up asking about a shop foreman 
by the name of Gibbons, who had given him some dope on 
savings. Wanted to know what kind of a fellow you were. 
Now the big boss held back on recommending you very highly 
until he knew what you had written, and, although all of us 
here have thought pretty well of you, we no doubt have been 
mistaken in you if you are making a practice of taking things 
over our head.” The master mechanic gazed sternly at the 
shop boss as he spoke. 

lhe efficiency man grinned at Bill’s abashed face. There 
was no love lost between them. 

“Spit her out, Bill,” broke in the shop superintendent. 

The general foreman hesitated a moment and then began. 

“Yes, I wrote him all right and told him one of the best 
ways of saving money around this plant.” 

“Why did you do that?” asked the efficiency man. 

‘Because he asked me to,” returned Gibbons. 

“Asked you to!” exclaimed the master mechanic. 

Bill slowly reached in his back pocket and produced the 
railroad’s magazine. 

“Read it,” he said. It was passed from man to man. None 
of them had noticed the article before. 

“T ain’t carrying anything over anyone’s head,” began 
Bill stoutly. ‘This was no regular railroad business.” 

“But you should have at least let us see it,” returned the 
master mechanic. ‘Why didn’t you let us read it first?” 

When Gibbons was cornered he welcomed a fight. ‘Well, 
I'll tell you,” he flared up, “why I didn’t. Before anything 
like that would pass this here board of censorship there 
wouldn’t be much left.” 

Che efficiency man glared at the foreman’s remark but 
the eyes of the master mechanic looked cold as ice. 

‘You would certainly condescend to show us a copy of 
the letter for the sake of the men you work for, wouldn’t 
you?” he asked sarcastically. 

Gibbons shook his head in the negative. 

‘It can’t be done ’cause I wrote it longhand and never 
Saved a copy.” 

Chen kindly tell us what you said,” demanded the mas- 
ter mechanic. 

; ribbons gave a detailed account of the letter. The jaws 
or iis listeners dropped at the freedom of expression. 


Did you tell him all that?” gasped the: shop superin- 
encent. 
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“Yes, and maybe some more,” returned the general fore- 
man. “It’s the truth, ain’t it?” 

For several moments the master mechanic sat and stared 
at Bill. Could this be his easy-going foreman? 

“Gibbons,” he finally announced, “you have got more gall 
than a young hogger. You should have realized that the 
general manager published this article to excite an interest 
and a spirit of co-operation; and here you unload a stick of 
dynamite. Of course, I can see why you sent your article 
in direct, but you have given us but very little protection, 
and if the worst comes why we simply can’t save you.” 

“Collings, the purchasing agent, has been a thorn in our 
flesh and also the boss’s for a long time, but he stands so 
close to the general manager that no one has dared to produce 
the facts. Now re-write the thing out to the best of your 
memory and shoot it up here for typing, and hurry.” 

Obediently Gibbons arose and left the room. In silence 
the three remaining men stared at each other. “I’m afraid 
he’s in bad,” absently remarked the master mechanic, “even 
if he did tell the truth but—but Lord what gall!” he added. 

The general foreman’s second letter was turned in—a copy 
was hurried to the superintendent of motive power. The 
rest of the day went badly for the poor fellow. Every thing 
seemed to go wrong. He received vacant stares from his 
bosses. ‘‘Just about as welcome as a head full of bugs,” he 
mournfully remarked to himself. 

His wife sensed his depression as soon as he arrived home 
that night. He confided his troubles and finished by say- 
ing: 

“T’m in bad, Peggy—the gamble wasn’t worth it—I played 
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“i'm in Bad, Peggy.” 


for a suit of clothes and will probably get the bounce.” All 
night long he dreamed of a fifty dollar bill chasing a suit of 
clothes, both being run down by Collings, the purchasing 
agent. 

The morning of the next day was a repetition of the pre- 
vious day’s misery. That is, it was until the master me- 
chanic got his mail. Another call came for Gibbons to re- 
port to the office. Indifferently the general foreman re- 
sponded. He was callous to additional trouble. He en- 
tered the doorway. It was the same room and the same faces 
but the atmosphere was different. Had Gibbons been more 
alert he would have caught the difference. 

Again he was asked to be seated. The master mechanic 
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was holding an opened letter in his hand with a green slip 
attached to it. 

“Gibbons,” announced the master mechanic in a stern voice 
but with a hidden twinkle in his eye, “I just got a copy of 
a letter from the general manager to the superintendent of 
motive power. He says some awfully nice things about you 
which you can read later on. Says he had been misinformed 
in the past and that from now on more attention would be 
paid to getting material, and material which the mechanical 
alepartment specifies will come as specified. Speaks about 
details taken up later along this line and mentions that he 
intended writing you a letter of thanks later on.” 

The master mechanic was now smiling broadly. “Here 
is a letter from the superintendent himself. He wants to 
know if you can be trusted with the job of mechanical in- 
spector. Tells me that that fellow Gibbons must have some 
ick in him when he dares to tell the truth.” 

‘The master mechanic’s eyes fell again on the original let- 
ter. ‘Oh, yes, by the way, my copy from the general man- 
ager has your check for $50. You see, you got the prize. 
Your nerve ought to get you to the top of the ladder, my 
boy, and I admire your spirit, but I wouldn’t get in the 
habit of going much higher than your next officer in passing 
information, because it don’t pay.” 
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The efficiency man slipped out. Bill received congratula- 
tions from the shop superintendent, and thanked the master 
mechanic for his words of advice. 

“Honest, Mr. Good,” he confessed to the master mechanic, 
“it wasn’t nerve—I didn’t know any better, and, to tell you 
the truth, I wanted that money for a suit of clothes.” 

The superintendent and his boss laughed heartily. ‘Bet- 
ter dig out early tonight, Bill, and pick ’em out,” advised 
the superintendent. ‘‘You’ve done enough good around here 
to last for years.” ‘These were the parting words Gibbons 
caught as he left the office with an unconfined joy in his 
heart. 

The two men remained sitting at the desk and watched 
the happy Bill swing toward the back shop doors down the 
lane of busy machines. 

“How did he get by? Can you beat it?” remarked the 
superintendent of shops to his superior officer. 

“Well, I first thought that it was because fools will walk 
where angels fear to tread, but I guess I’m wrong, because 
Gibbons has proved he’s no fool, and I know tarnated well 
you and I aren’t angels. Let’s just say it was taking ad- 
vantage of a literal interpretation and let it go at that. He’s 
paved the way for getting us material. Got any one picked 
for his job after he gets his new position?” 


SHOP AND ENGINEHOUSE 


Thoroughness in Back Shop and Attention to Slight 
Defects at Terminals Needed to Save Fuel 


BY LESLIE R. PYLE 
Supervisor Fuel Conservation, Central Western Region, Chicago 


railroad operation. During the past two years, locomo- 

tives all over the United States have been turned so rap- 
idly through terminals that a great many times needed re- 
pairs have been dispensed with. So far as one can see, 
there is no indication of a decrease in business; therefore, 
now is the time to take a definite stand for a better standard 
of locomotive maintenance. 

The writer would urge for consideration and adoption, 
the standardization of the best practices for each piece of 
work to be done. Aimless effort however diligent will not 
produce the results that are possible through a well-defined 
plan and a standard by which to gage every effort. These 
standards should be blue printed, each print containing 
written instructions describing in detail how each job 
should be handled. This will insure every shop or drop- 
pit doing the work in the same manner. When a better 
practice is developed, the print should be changed to cover 
the improvement. If this is conscientiously followed, every 
shop will be doing the work in what is known to be the 
best way. Improved methods and practical short cuts are 
always acceptable and suggestions offered by anyone in 
any position should have thoughtful consideration. We 
should encourage men in subordinate capacities to give 
us their ideas and such ideas, when found to be practicable, 
should be adopted and the employee given the credit for the 
improvement. 

Although it is realized that enginemen can and do waste 
fuel with locomotives in first class condition, it is obvious 
that the engineer will have no control over the fuel waste 
due to cylinders out of round, valve gear out of square, 
etc. When we consider that from 85 to 90 per cent of the 
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total railroad fuel is consumed on the locomotive, there can 
be no doubt about the need for careful, painstaking prepara- 
tion of the locomotive, first in the shop and then in the 
enginehouse. 

Shop Maintenance 


Naturally the shop is where the foundation is laid for 
preparation of the locomotive which will result in fuel con- 
servation. Usually, when the locomotive enters the shop, it is 
accompanied by a work report showing what work is con- 
sidered to be necessary. Too often when a locomotive is 
received in the shop, a council is held to determine just 
how little work can be done. This often results in work 
being neglected which should have been done in the shop, 
where the facilities tend to reduce the cost of every operation. 

At present, but four to six per cent of the total heat de- 
veloped is applied to the draw-bar in the form of useful 
work. Anything which tends to lower the efficiency of the 
locomotive is taken from the four to six per cent at the 
draw-bar and not from the 96 per cent total heat liberated 
in the firebox. This is why we lay such stress on the loco- 
motive being thoroughly overhauled in the shop. 

Bearing in mind that the power developed by the loco- 
motive is produced in the firebox through the liberation of 
heat generated by the fuel when it is burned, we should 
consider the condition of the firebox and boiler when the 
locomotive is sent from the shop. 

The firebox should be free from all steam leaks. Flues 
should be well set in the sheet so that there will be no 
trouble from flues leaking while the engine is in service. 
This also applies to welded flues. 

Boiler sheets and tubes should be absolutely clean and 
free from scale. There should be enough well located 
wash-out plugs to enable boiler-washers to keep the sheets 
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and tubes clean through the use of properly designed wash- 
out nozzles. 

Grates and grate bars should be in good repair with 
well-designed shaker levers which will make the shaking 
of grates under service conditions a practical operation. A 
locking device should be provided to hold the grates level 
under the fuel bed, thus preventing holes in the fire and 
burnt-off grate fingers. 

Arch tubes should be applied to locomotives not already 
equipped. It should be known that the ends of the tubes 
are beaded or belled sufficiently to provide against any 
possibility of the tube pulling through the sheet. These 
tubes should be thoroughly cleaned if dirty when reaching 
the shop. 

The front end draft appliances should be installed ac- 
cording to a definite standard which has been arrived at as 
the result of road tests. These tests should have developed 
the practical setting for the petticoat pipe if one is used, 
the draft plate and the size of the nozzle tip, to insure a 
free steaming locomotive burning the average quality of fuel 
used. Blue prints should be furnished all shops and round- 
houses, showing the standard front end setting and size of 
nozzle tip for each class of locomotive. Front end appli- 
ances should be set according to this print when engines are 
turned out of the shop. 

The petticoat pipe should be well supported on hangers 
which hold it in a direct line with the smoke stack to in- 
sure the exhaust jet passing through the center of the stack. 
The joints between the base of the nozzle stand and cylinder 
saddle, and between the nozzle tip and the top of the stand, 
should be perfectly tight. Steam leaks at these joints ma- 
terially affect the steaming qualities of a locomotive. 

Steam pipe joints should be thoroughly ground in, in- 
suring no leaks here. 

ihe superheater should be applied according to blue- 
prints furnished either by the superheater company or by 
the railroad company. If these prints are followed, no other 
directions should be necessary. 

It is important that the joints of the superheater elements 
be thoroughly ground in. Heat treated bolts of high ten- 
sile strength and elastic limit should Le used to bring the 
joints to a seat and hold them there. Suitable bands and 
bridges should be used to keep the elements from moving 
in the flues and to hold them up, making it possible to 
blow soot and cinders from beneath the elements. The 
damper should be applied in such a way that the correct 
opening will be obtainable and be securely fastened to the 
damper shaft to insure its positive operation. 

If the stack or cylinders are changed while the locomotive 
is in the shop, the whole machine should be leveled up and 
the center of the nozzle tip plumbed with the center of the 
stack to insure the exhaust jet passing through the center 
of the stack. This should be emphasized because it is a 
common thing to find the exhaust jet out of line with the 
center of the stack. 

Before the locomotive leaves the shop, a hydrostatic test 
should be applied, making a final inspection of all joints in 
the smoke box, a cap being placed over the nozzle tip when 
naking the test. ‘This may appear to be useless work, but 
t has been a common occurrence to find engines just out of 
he shop with steam leaks in the front end. 

With draft appliances well arranged to provide draft 
ough the boiler and the firebox, it becomes necessary to 
» below the mud ring to insure an adequate opening in the 
1 pan which will admit sufficient air to burn the maxi- 
num amount of fuel consumed under any working condi- 
tions. This should be an opening which will not clog up 
vith cinders or with snow and ice in cold weather. An 
Opening which is covered with netting is not satisfactory 
as it is too easily stopped up. There are a great many loco- 
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motives in service today lacking sufficient area of opening 
through the pan to admit air enough for complete combus- 
tion under normal conditions. Knowing this, we earnestly 
recommend that all locomotives be provided with the neces- 
sary amount of opening through the pan. ‘This may in- 
volve radical changes in pan construction but the results 
obtained from such changes justify the expense. 

Steam is used primarily to haul the train. Circular No. 
19 sent out by the Fuel Conservation Section, illustrates in 
a striking way, the loss of fuel due to defective steam dis- 
tribution. This circular brings out the fact that from 9.4 
to 18.4 per cent of the steam was wasted due to distorted 
valve gear. 

While the engine is in the shop, all pins and bushings 
in the valve gear should be renewed if they are worn at all. 
This brings to mind a statement of a roundhouse foreman 
in reply to a question asking why he was allowing a switch 
engine to remain at work when it was noticeably lame. He 
replied that the valves were only a little bit out. There is 
no little thing when considering the setting of valves and 
the elimination of lost motion through worn pins and bush- 
ings. 

There should be a definite standard of valve setting for 
each class of locomotive. Valves should be set according 
to this standard before leaving the shop. If this is done 
carefully and all lost motion removed from the valve gear 
through the elimination of worn parts, we have made a good 
start towards the economical use of steam. 

In the shop, if the wear in the cylinders is 1/16 in. or 
greater, they should be re-bored. Packing rings should be 
supplied which have been turned to compensate for the ma- 
terial taken out of the cylinders. If the valve bushing is 
worn 1/32 in. near the bridges, it should be re-bored and 
the necessary rings supplied. 

A good plan to insure packing rings of the proper size 
is to have a definite standard of boring practice, a specified 
amount being taken out of the bushing each time it is bored 
and the cylinder packing rings turned and marked to corre- 
spond with the mark on the bored bushing. If this plan 
is followed, packing rings can be kept in stock to compen- 
sate for the bored bushing. 

After taking care of the valves and cylinders, we should 
give the engineer every assistance in using the right cut-off 
while running the engine by putting the reverse lever and 
reach-rod up in such a manner that they can easily be 
handled. We can all recall locomotives which have been 
sent out of the shop with the reverse lever and reach-rod 
in such a condition that it required both the engineer and the 
fireman to handle the lever. This does not lead to co-opera- 
tion from the man who has to operate the locomotive. 

The power reverse gear should be overhauled at the same 
time the engine is. Reverse gears of this type should be 
as good as new when leaving the shop. There has been a 
great fuel waste through power reverse gears creeping and 
it has been found due to leaks in the operating mechanism, 
worn parts, allowing lost motion to develop, or through 
poor or worn packing. 

Air compressors should be in good repair when placed 
upon the locomotive in the shop. All piping connected with 
brake equipment on the locomotive should be put up in 
such a manner that there are no air leaks. It has been 
found by tests that leakage as high as 15 lbs. per minute 
existed on the engine alone. 

Steam used by auxiliary equipment amounts to six per 
cent of the total heat developed. This is why we stress 
the maintenance of such equipment as mechanical firedoors, 
bell ringers, headlight dynamos, steam grate shakers, cylin- 
der cock operators, etc. All auxiliary equipment should be 
overhauled and tested in the shop to insure the maximum 
of good service from all devices. Headlight dynamos should 
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be well taken care of and all valves to the dynamo in good 
repair, making it practicable to close them to prevent leak- 
age of steam. 

Devices or valves which have to be operated by engineers 
and firemen should be, wherever possible, within easy reach 
of them to insure the efficient operation of the device. When 
men have to go out of their way to reach valves, the full 
value of the device is not always obtained. 

Hot boxes waste more fuel than people generally realize. 
If a locomotive is delayed 30 minutes with a hot bearing on 
a busy piece of track, this delay is not confined to the one 
train and engine, but is passed on to numerous trains be- 
hind, the loss being cumulative. Special attention should 
be paid to the fitting of brasses and weight distribution on 
the axles to prevent hot boxes on locomotives. 

Radiation losses on a locomotive amount to approxi- 
mately five per cent of the total fuel consumed. A large 
portion of this loss may be prevented by thorough insula- 
tion. It is recommended that all steam pipes to air pumps, 
injectors, etc., be insulated with asbestoc from %4 in. to 
¥ in. thick, depending upon the amount of room around the 
pipe then covered with asbestos canvas, which in turn is 
covered with retort cement, thus making a weather and heat 
proof job. This applies to steam piping in the cab. 

There is about 50 sq. ft. of uninsulated surface around 
the water legs of nearly all locomotives, which could be in- 
sulated with very little trouble to assist in preventing some 
of the per cent loss in radiation. 

Stoker equipment should receive thorough attention while 
in the shop. One particular part of the stoker equipment 
which has caused considerable waste of fuel is the con- 
veyor trough underneath the deck. When the conveyor is 
working, coal is pushed over the top of this trough and 
thrown on the ground. Inspection develops that this con- 
dition still exists and it should be eliminated. 

An apparently simple matter but one which causes a 
waste of fuel, is the condition of the deck around the grate 
levers. It is common to find large holes around these levers 
through which coal is constantly lost while the engine is in 
service. In the first place, such holes should not be cut 
in the deck, but if they do exist, they should be covered 
with strips of metal. 

Where the air pump exhaust is tapped into the smoke 
arch and goes out through the smoke stack, this connection 
should be changed to the exhaust passage in the saddle. 
There are two reasons for this: one is, that the exhaust pass- 
ing through the front end creates a draft on the fire which 
cannot be controlled by the engineman and wastes consider- 
able fuel; the other is, that as fhe air pump is usually work- 
ing more or less, the exhaust from the pump will assist in 
relieving a vacuum in the exhaust passage when the throttle 
is closed and the train moving, which in turn reduces the 
amount of soot and gases drawn from the front end into the 
cylinders. 

It will be impossible to touch on the general overhauling 
of the locomotive, but the parts and devices mentioned have 
been dwelt on because they have a direct influence on fuel 
consumption. It is true that they can be neglected and the 
engine will get over the road, hauling the train and ap- 
parently none the worse for the neglect. While it may 
not be visible in the operation of the locomotive, lack of 
repairs to these parts does waste fuel. As this waste is 
preventable and is no doubt many times greater than the 
cost of making repairs, we do not hesitate to recommend that 
such repairs be made. 

It is easier to win when you are in the lead than to catch 
up when you get behind. The habit of starting early and 
starting right is not acquired by any sudden resolve. It 
must be built by careful practice and steady training—by 
conscientious study with the application of the best rules 
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and regulations. Plan your work, then work your plan, 
making every play and every day a definite advance toward 
the goal, which should be 100 per cent locomotives. 


Roundhouse Maintenance 


In considering roundhouse maintenance, we must assume 
that the officer responsible for locomotive maintenance is 
allowed sufficient time to make necessary repairs. On nearly 
all railroads, the transportation officer often requires the 
turning of the power so rapidly that locomotives do not 
receive needful repairs. One superintendent told at a divi- 
sion fuel meeting that he was running his engines until the 
stack fell off and the bell rolled over into the field. In 
starting engines out in this condition, he realized that they 
were not fit to go but gambled that they might make a suc- 
cessful trip. His testimony was that he often had to send 
a second engine to get the first one in. 

Sooner or later, locomotives have to be repaired, and under 
the present operating conditions we cannot look forward to 
a slump in business which will make it possible to hold power 
in the roundhouse long enough to do work on them which 
has accumulated. If the mechanical officer is successfully 
to maintain the locomotive in condition for economical and 
successful service, “the stitch in time” rule must be put 
into effect. This means that repairs have to be made as 
the need for them develops. He should be the judge of 
when a locomotive is fit to leave a roundhouse ready to 
make a successful trip. Often locomotives are hurried out 
and fail, necessitating the use of a second engine which 
many times has to give up a train of inferior class to take 
a superior train to a terminal. Such practices cause delays 
and congestion on the railroad and could be avoided gen- 
erally if locomotives received necessary repairs. 

As in the shop, we will consider the maintenance of the 
boiler and firebox as the first consideration. The boiler 
should be kept clean by frequent and thorough washings, 
preferably with hot water. It is generally accepted that hot 
water wash-out plants materially reduce the time required 
to wash boilers and by using waste steam to heat the water 
used for washing and filling, a direct fuel saving is ac- 
complished. 

It is important that sufficient pressure be used, with noz- 
zles so designed that the water will reach all parts of the 
boiler. With well located wash-out plugs, it will then be 
possible to thoroughly clean the boiler at each wash-out. 
This, of course, implies that where water contains scale- 
forming elements, some form of water treatment be used. 

In a paper by A. N. Willsie, read at the International 
Railway Fuel Association meeting, May 15, 1916, he shows 
a table giving the loss of heating power due to scale as 
follows: 

“There seems to be a variance of opinion as to the losses 
due to the accumulation of scale in boilers. Some of the 
best authorities give the losses as about as shown in the 
following table: 

APPROXIMATE J.0ss oF HEATING PowER DvE To SCALE 
Thickness of scale, in. 1/64 1/32 1/16 1/8 3/16 1/4 3/8 1/2 5/8 3/4 
Per cent loss of heat- 

ING DOWEL ccs 2 4 9 18 27 38 48 60 74 9% 

“These figures are not considered absolutely accurate as 
these losses are not found to occur in all boilers because 
the whole of the boiler surface does not usually become 
covered; still the loss is always serious, apart from the 
stresses set up in the boiler plates. 

“The test made by Mr. Breckenridge of the University 
of Illinois, on a Mogul freight engine, which had been in 
service for 21 months, is recorded in the Railroad Gazette, 
January 27, 1899, page 60. This engine was tested, then 
sent to the shops and new flues installed, then tested the 
same as before. In order to get the average thickness of 
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scale, it was entirely removed from the tubes and weighed. 
This thickness gave an average of 3/64 in. on the prin- 
cipal heating surface and the loss in heating power due to 
the scale was 9.55 per cent.” 

It is evident that there is a decided loss in heat trans- 
mission when boiler sheets are allowed to accumulate a 
scale deposit. Water treatment and thorough boiler washing 
will practically eliminate scale from locomotive boilers in 
any kind of water. When boilers are kept clean it is com- 
paratively easy to maintain the flues free from leaks. 

There should be an inspection of the flues each trip and 
where necessary, they should be calked, or expanded and 
calked, depending upon the practice standardized on each 
railroad. Where flues are welded in, welding outfits should 
be maintained at terminals so that when the welds break, 
they can be re-welded. Firebox leaks, even though they do 
not cause failures, waste fuel, and where locomotives are 
allowed to run with flues in a condition that causes failures 
or near-failures, an excessive amount of fuel is consumed 
per trip. Flues which will not permit a successful trip 
should be changed. 

Grates should be renewed when fingers are broken or 
burnt off and grate bars should be well maintained, insur- 
ing a perfect support for the grate sections. Grates should 
shake freely. To make this possible, grate levers and rods 
should be kept in good working condition. Grate fingers 
should not bind. Any neglect in the maintenance of any 
part of the grates or shaking apparatus tends to discourage 
the intelligent use of grates by engine crews and on this 
account should be thoroughly maintained. Steam grate 
shakers should be kept free from steam leaks at all joints 
in the piping and the grates otherwise maintained the same 
as with manually operated grates. ; 

Frequent inspections should be made in the front end. 
The front end inspector should have someone on the out- 
side open and close the superheater damper and actually 
see that the damper opens full width, not moving on the 
damper shaft. Where engines are equipped with petticoat 
pipes, the pipes should be renewed when worn and set to 
insure exhaust jet going out the center of the stack. In- 
spection should show that the locomotive still has the stand- 
ird size nozzle with which it came from the shop. 

When reports are made that the engine does not steam, 
do not make any change in the draft appliances. The steam 
pipes should be subjected to a hydrostatic test to determine 
whether there are any leaks in the superheater elements or 
return bends, steam pipes, at the base of nozzle stand, or at 
the base of the nozzle tip. If everything is tight and set 
to the adopted standard, someone should ride the engine to 
locate the trouble. Find the real trouble; do not change ap- 
pliances or reduce the nozzle, except for weather or special 
fuel conditions. 

It should be known by inspection that flues, both on 
superheated and non-superheated locomotives are kept 
clean. Nearly all roads have flue cleaning organizations but 
it has been found necessary to check up the work of these 
men to insure their doing it thoroughly. The Fuel Con- 
servation Section has issued circulars showing the loss in 
uel due to stopping up of large flues on superheated loco- 
notives. This loss varies as shown on the following table 
from Circular 16: 


Number of Average tem- Drop in tem- 
perheater perature of perature below 
ues steam 586 deg. F. Superheat Fuel loss 
pped up. (deg. F.) (deg. F.) (deg. F.) (per cent.) 
None 586 e | a re 
te 7 576 10 201 0.04 to 2.6 
and 9 549 37 174 6.0 to 9.6 
12 517 69 142 13.2 to 14.6 
18 49] 95 116 21.0 to 24.2 


If, for any reason, valves become out of square through 
lost motion in the valve gear or accident, they should be 
squared up immediately. 
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Cylinder and valve rings should be renewed when neces- 
sary to prevent blows, which are exceedingly wasteful of 
steam and materially affect the hauling power of the loco- 
motive. Many roads have adopted a 30-day inspection of 
cylinder and valve rings. Such inspection develops many 
worn rings which would not be reported. This practice 
is recommended for consideration by roads not doing it. 
If an engine has been out of the shop for a long time and 
the cylinders have become worn % in. or more, they should 
be re-bored and fitted with packing rings turned to fit the 
re-bored cylinders, such rings being maintained in stock. 

Hot-box reports should receive prompt attention. If 
a locomotive is equipped for the use of water on hot bear- 
ings developed en route, it should be known that there is 
no stoppage in the line of water travel to insure an available 
supply when the need arises. Water cooling equipment on 
locomotives should not in any way relieve the roundhouse 
from prompt attention to defects causing hot bearings. 

A habit has prevailed to some extent which has been ex- 
pensive wherever practiced. That is, allowing locomotives 
due for the shopping in two or three months to run with 
valves out of square, with clyinders blowing, leaky flues, 
or some defect which materially affects the successful opera- 
tion of the locomotive. The money wasted due to not 
making repairs which would have permitted the economical 
and successful operation of the locomotive, would have been 
saved many times over while the engine was waiting to go 
to the shop. 

All auxiliary devices, such as bell ringers, headlight dyna- 
mos, firedoors, steam grate shakers, power reverse gear, 
etc., should be kept in good repair. Many of them are 
put on the locomotive to increase the economy of locomotive 
operation and unless they are maintained, the effect is just 
the opposite. 

No lost motion in power reverse gear levers and connec- 
tions should be allowed and no air leaks in the piping 
should exist. If these two things are taken care of and 
the packing is well maintained, there should be little trouble 
from reverse gears creeping. Usually, the engineer is re- 
lieved from oiling the reverse gear and oftentimes this is 
neglected in the roundhouse, resulting in a dry piston, which 
means a slow acting gear. 

Where flange oilers are used, the nozzle which feeds the 
oil to the flange should be in alinement with the flange and 
kept securely fastened there so that the oil will be deposited 
on the flange and not on the tread of the rail. A heavy, 
sticky oil should be used for flange oilers in preference to 
the lighter crude oils. This gives a longer wearing lubricant, 
materially assisting in the reduction of rail wear in addition 
to reduced flange wear. 

Injectors should be maintained so that they will go to work 
without excessive attention on the part of the engine crew. 
One of the most annoying features with which enginemen 
have to contend is an injector which will not go to work 
unless fussed with for some time. This causes unnecessary 
safety valve operation and oftentimes an actual neglect of 
the fire, all contributing to a direct fuel waste. 

Firedoors of the manually operated type should be evenly 
balanced, insuring ease of operation, equipped with a good 
latch on the door to hold it open when the track is rough 
or in going around curves. It is impossible to fire well if 
the door closes while the fire is being put in. The chain 
should be hung so that the firemen can reach it and open 
the door with a minimum of effort. In fact, he should be 
able to open the door and close it between each scoopful of 
coal fired, hardly knowing that the door is there. 

Safety valves should be coordinated with the steam gage 
so that the blow-back should not be more than three or four 
pounds. 

The apron between the deck of the locomotive and the 
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shovel sheet should be level. An apron which is curved 
or bent in any manner makes it difficult for the fireman to 
stand securely while firing. To enable the fireman to prac- 
tice skillful firing, there should be no hindrance to a full, 
easy play of the muscles. Bent or curved aprons and roughed 
shovel sheets hamper the smooth work of a fireman materi- 
‘ally. The shovel sheet should be level and free from any 
obstructions which will interfere with the movement of the 
shovel over the sheet and should extend back far enough 
into the coal to allow the fireman to get practically all of 
the coal out of the pit. A coal guard should be placed in 
the right gangway to prevent coal from being pushed out. 

Brick arches should be maintained as shown by standard 
instructions. 

Steam leaks around the locomotive are not only a Federal 
defect but are wasteful of steam. 

The air brake system on the locomotive should be main- 
tained free from leaks, and the compressor should be in as 
near 100 per cent condition as possible. The loss in time 
necessary to charge trains with the accompanying loss in 
fuel through steam consumed when the compressor is in poor 
condition is illustrated by the accompanying table from Mr. 
Willsie’s paper, mentioned previously: 

“The actual number of cubic feet of free air compressed 
to 100 lb. per minute pressure with 200 lb. steam by several 
compressors is as follows: 


Compressor 100 per cent condition 75 per cent condition 
9¥Y-in. 44 cu. ft. 33 cu: ft. 
11 -in. 66.5 cu. ft. 50 cu. ft. 
8Y%-in. C. C. 131 cu. ft. 97.5 ou. it. 


“The 100 per cent condition referred to is the capacity of 
the air end of the compressor when in perfect condition, and 
is necessarily considerably less than the actual displacement 
of the compressor air piston. 

“The 75 per cent condition referred to is the minimum 
condition permissible under the Interstate Commerce Com- 
mission ruling, and relates to the 100 per cent condition first 
mentioned.” 

It is necessary to use a drifting throttle on superheated 
locomotives to insure good lubrication. If a drifting throttle 
is to be used, we should provide the engineer with a throttle 
that will stay set in any position desired. Many throttles 
of necessity are shut off. entirely or are nearly wide open 
and the engineer has to use a stick or try and hold the 
throttle in a drifting position, which is practically out of 
the question. 

Engineers must be encouraged to make out the necessary 
reports for the guidance of the roundhouse foremen in main- 
taining the locomotive. A locomotive inspector, preferably 
an engineer, who would meet incoming engines while the 
crews are still on them, talk with the crew about the locomo- 
tive performance, help them make necessary tests to deter- 
mine blows, etc., assist the engineer in making out his report, 
possibly making out a separate one, and then check the work 
done on the locomotive when it comes out of the roundhouse, 
can be of untold value to any mechanical organization, as 
these men not only uncover many defects but help educate 
the engineer to make out intelligent work reports, saving the 


mechanics considerable time in hunting for defects. 
Terminal Handling 


After the actual mechanical work of preparing the engine 
for service has been finished, we are going to assume that 
the transportation officer is cooperating with the mechanical 
officer, making it feasible to place a definite order for the 
locomotive for a certain time. Definite printed instructions 
should be posted in every roundhouse showing just how far 
in advance of leaving time, each class of power should be 
fired up and just how the fire should be built. The fire 
builders should follow this line-up. 

To prevent pops opening in firing up, the blower should 
be shut off before the maximum steam pressure has been 
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reached. -This, of course, implies that the instructions to 
the fire builder provide against any heavy firing which would 
have built up too heavy a fire before leaving time. 

When air brake men come around to test the air pump 
and brakes, they should not put more coal in the firebox 
and run the pressure up to the maximum, going away and 
leaving the pops blowing indefinitely. 

Tco many times when the fire is built an excessive amount 
of water is put into the boiler. When the engine is taken 
out of the house and placed on the storage track so full of 
water that it is impossible to work the injector any more, 
there is bound to be an excessive operation of the safety 
valves. When the engine crew arrive and the boiler is full, 
it is impossible for the fireman to build up the right kind 
of fire without the loss of a great deal of fuel through the 
safety valves. The boiler should be filled with sufficient 
water to prevent any danger of low water before steam pres- 
sure enough is obtained to work the injectors. The fire 
should be built up gradually, using just enough fuel to raise 
the temperature high enough to make all necessary tests 
before the engine goes into service. 

From 20 to 30 per cent of the total fuel consumed by the 
locomotive is used around terminals, and there is room for 
real economy in the building of fires, if it is systematically 
supervised. 

After the fire is built and the engine taken out of the 
house, just enough fire should be maintained to keep water 
enough in the boiler to provide against low water. With 
the boiler supplied in this manner, it is possible for the fire- 
man to build up a fire of the right depth without excessive 
popping. 

Hostlers should be taught by demonstration the way the 
fire should look when the engine is taken out of the round- 
house and inspection should be made of every fire before 
taking the engine out of the house. When poor fires are 
being built a report should be made to the roundhouse fire- 
man to prevent a continuance of such practice. Lack of 
attention to fire building, resulting in poor fires being turned 
out of the roundhouse, has been responsible for many delays 
due to cleaning fires between terminals. 

Cylinder cocks should always be opened and the engine 
started slowly when being taken out of the house or moved 
around the terminal by the engine watchman or hostlers. 
The cylinders nearly always contain water, and unless the 
cylinder cocks are open and the engine moved slowly, this 
water is worked directly through the cylinder and out through 
the stack. The writer is of the opinion that a great many 
of our cylinder leaks are caused by working water through 
the cylinders around terminals. 

When engines are placed on the outgoing track, all tools 
and oil cans should be on the engine in good condition so 
that the crew will not have to run around looking for sup- 
plies, which takes time away from their regular duty of 
preparing the locomotive. Incoming locomotives should be 
dispatched with the greatest possible speed to insure all of 
the time possible in the roundhouse for necessary work. If 
the roundhouse is too small to handle the business, it is bet- 
ter to take out the engine which has been repaired and make 
room for an incoming engine needing repairs than to keep 
the incoming engine outside for several hours and then, when 
it is in the house, have to turn it out again without having 
time to do the necessary work. 

Many different local conditions handicap thorough me- 
chanical repairs. I remember an instance last winter on a 
certain railroad where we found the superintendent and mas- 
ter mechanic cleaning fires on the cinder pit to assist in 
moving power through the terminal. It is obvious that 
many things which have been suggested in this paper will be 
lost sight of under such conditions, but we must have high 
ideals or our general practice will be of a low standard. 
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A 14-INCH GEARED HEAD LATHE WITH 
COMPACT MOTOR DRIVE 


A new 14-in. geared head lathe with a compact arrange- 
ment for motor drive has been placed on the market by the 
Reed-Prentice Company, Worcester, Mass. It is a well 
balanced machine and the distribution of metal is appor- 
tioned to absorb vibration under heavy cutting feeds and 
speeds. In casting the various units an equal thickness of 
walls was maintained so that when cooling undue internal 
strains would not develop, and distort the machine after 
delivery. 

The lathe headstock is of the selective type, permitting the 
operator to obtain any one of eight speeds without slowing 
down the machine or removing the cutting tool from the work. 
It is stated that the change from one speed to another cannot 
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a plane with the pulley shaft, permits more rigid construction 
of the shipper mechanism and a more accessible arrangement 
for adjusting the friction fingers when necessary. 

In order to remove the face plate from the spindle nose, 
a locking mechanism has been introduced in the form of a 
plunger which engages the hardened steel notched ring, keyed 
directly to the spindle. This prevents the rotation of the 
spindle and permits the removal of the face plate without 
transmitting any strain to the gear teeth. To insure against 
starting the spindle while this plunger mechanism is in 
cperation, a locking mechanism has been introduced which 
prevents the engagement of the spindle clutch until the 
plunger has been removed. In case the clutch is engaged, 
the locking mechanism also keeps the plunger set at neutral 
position. 

A geared pump in the headstock supplies the lubricating 
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Reed-Prentice 14 In. Geared Head Lathe with Driving Motor Located Inside the Cabinet Leg 


be detected on the work even should such a change be made 
while the tool is taking a cut. The speeds are obtained by 
the use of spur gears which are constantly in mesh the full 
width of face and depth of tooth. ‘The internal expanding 
friction clutches are of special patented design. It is impos- 
sible to engage conflicting ratios of gears as the spindle will 
1ot start until the three levers are in operative position. 
Cherefore, any one of the levers when brought to a neutral 
osition will at once stop the spindle. The spindle bearings 
re hardened and ground. The journal boxes are of bronze, 
‘raped to the spindle to insure correct alinement and maxi- 
mum bearing surface. 

The back gears, spindle and pulley shaft have been brought 
up to the same plane which makes them much more accessible 
and permits the gears to run in an oil bath. The intermediate 
bevel gear in the reversing attachment being brought up to 
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oil for all of its bearings, with the exception of the two main 
spindle bearings, which are supplied from sight feed oilers 
as shown. Ball bearings of the Gurney type are used in the 
drive pulley, which eliminates most of the friction due to 
belt tension. The rocker carrying the tumbler gears at the 
end of the head is of new design, being a pull plunger with 
locating holes in the side of the head. The spindle is reversed 
by means of bevel gears and shafts in preference to the old 
link motion. The control handle for the stop, start and 
reverse is located at the right hand lower corner of the apron 
and is therefore at all times in a convenient position for the 
operator. The quick change gear of this lathe has also been 
modified to make the entire unit more accessible and rigid. 

The carriage apron is of double plate construction, which 
permits easy access to the internal mechanism without remov- 
ing the carriage from the bed. The shafts and studs are sup- 
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“ported at both ends in bronze bearings. The rear plate is 
‘made in box form securely bolted to the carriage. The open- 
and-shut nut works in guides which are cast integral with 
the rear plate. A new locking mechanism, simple and rigid 
in construction has been incorporated to prevent the engage- 
ment of the longitudinal feed when the open-and-shut nut is 
engaged and vice-versa. An oil reservoir with protecting 
dust cap is placed at the upper right hand corner of the 
apron for lubricating all of the bearings in the rear plate. 
The front bearings are lubricated by oilers provided at each 
bearing. 

The carriage has an exceptionally large area over the 








> tate ee A 
‘ An», Ss ~ 
es ' 

meee "cee lly * a 








Rear View of Apron Showing Double Plate Construction and Feed 
Bevel Gear Arrangement 


sliding surfaces on the vees of the bed. The bridge does not 
extend by the front horns, this being overcome by widening 
the apron seat. The tailstock has been strengthened and made 
more rigid by widening the base and giving it a better support 
on the inside vees of the bed. The additional vee in the tail- 
stock has a reinforcing effect on the bed, acting as a clamping 
device wherever the tailstock is located. 

The bed has been not only widened and deepened consid- 
erably, but reinforced throughout by increasing the metal 
thickness and spacing the heavy ties much closer together. 
The top of the bed is of the drop vee type, the inside vees 

















Back Gears, Pulley Shaft and Spindle are all in the Same Plane 


being lower than the outside, thereby preventing any ex- 
cessive cut in the bridge of the carriage. 

Slight improvements have been added to the taper attach- 
ment, particularly in the method of guiding the traveling 
shoe on the taper bar. There has always been a tendency of 
the shoe to lift from the bar when under pressure, which had 
a slight effect on the work. This has been eliminated by 
the introduction of a gib engaging a ledge planed the entire 
length of the taper bar. Graduated dials, reading in the 
thousandths of an inch, are made a part of the rest screw. 
When the lathe is belt driven directly from the main line or 
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countershaft, standard cabinet legs are used, having doors 
in the front so that the space inside may be utilized for 
storage purposes. ‘The steel oil pan with oil reservoir pump 
and piping are furnished when ordered. 

Two types of motor drive can be furnished. In the one 
illustrated the motor is mounted inside the head-end cabinet 
leg and connected to the head drive shaft by a carefully 
guarded belt or silent chain. This arrangement is compact, 
protects the motor and eliminates the overhang of motor or 
pulleys. The second method of motor drive is through raw- 
hide spur gears with the motor mounted on a bracket at the 
rear of the machine. ‘The bracket is bolted to a pad cast 
integral with the head end cabinet leg. 


HEAVY DUTY CRANK SHAPER 


A 16-in. heavy duty back geared crank shaper has been 
developed recently by the Streine Tool & Manufacturing 
Company, New Bremen, Ohio. The base of this shaper 
is of the extended type, unusually deep and affords a solid 
foundation for the machine. T-slots in the large planed 
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Stamco 16-in. Heavy Duty Shaper of the Extended Type 


surface run back to the column, as shown in the illustration, 
and provide for setting up large pieces of work. The rigid 
construction of the machine throughout renders it suitable 
for the heavy work usually found in railway machine shops. 

The column is of unusual depth and width at the base, thus 
making a more rigid joint between the base and the column, 
and at the same time lowering the center of gravity. The 
bull gear bearing is cast solid in the frame, which eliminates 
considerable wear caused by springing and friction. The 
bull gear itself is supported close to the rim by the frame 
which does away with the tendency for it to bind or break 
away from the hub. The total area of the bull gear bearing 
is 205 sq. in. 

The crank block and its adjusting mechanism are set 
into the bull gear, thus reducing the overhang between 
the rocker arm and the gear to a minimum. The bull gear 
construction and its relation to the rocker arm, as mentioned 
above, eliminates practically all vibration and chatter, with- 
out making the working parts too heavy and cumbersome. 
The bull pinion rotates on bronze bushings as in the 























ne 
es 
he 
ne 
ak 
ng 








FEBRUARY, 1620 


usual planer construction, and the intermediate gears are 
mounted on extended hubs of the pinion. The driving gears 
are mounted on a long sleeve, which slides on a key in the 
pulley shaft. The gear ratio is arranged so that the speeds 
of the ram are in geometric progression and there are no 
conflicting gear ratios as in some forms of pinion gear drive. 
The pulley rotates in a sleeve bearing bolted to the column, 
thus relieving the shaft of belt pull and eliminating an extra 
bearing. An unusually leng ram bearing is prov-ded, which 
insures accuracy and reduces wear toa minimum. The rail 
is clamped to a dove-tail slide on the column, insuring ac- 
curacy in any position. The saddle fits into a narrow guide 
on the rail, which provides large wearing surfaces and equal- 
izes the strain on the rail screw. The position of the table 
is controlled by means of a telescopic elevating screw, which 
is provided with a ball thrust bearing. The table can be 
removed, as previously stated, and large work bolted to the 
saddle or base. 

Arrangement is made to vary or reverse the feed while the 
machine is in motion, and the feed can be set at any desired 
amount quickly. Owing to the absence of adjustable or 
friction links the feed is constant at any position of the rail. 
The adjusting screws are provided with micromoter collars, 
graduated to .001 in. and all adjustments are within easy 
reach of the operator. The head and the vise are graduated 
in degrees and can be set to any angle. 

The shaper has an effective stroke of 17 in. with a cross 
feed of the table of 24 in. The vertical table feed is 15 in. 
and the greatest distance of the table to the ram is 16 in. 
The feed of the tool is 7 in. and the diameter of the head 8 
in. The number of strokes per minute may be adjusted from 
6 to 120. 


TRAVELING WALL CRANE 


The traveling wall type of crane has proved its value in 
the satisfactory solution of handling problems in many 
plants. Used as an auxiliary to the overhead cranes, it 
avoids delays and congesticn and leaves the overhead cranes 
free for heavier loads and longer runs. The crane shown is 
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channels, beams, plates and angles, combined in a rigid 
structure.’ ‘Truss rods or eye-bars give stability to the boom. 
Two motors connected in parallel and operated through one 
controller are provided for the longitudinal travel. The 
motor pinicn engages directly into the driving gear which is 
pressed and keyed onto the double-flanged cast-steel truck 
wheel. The thrust wheels at the top and bottom.are turned 
from solid cast steel blanks.- A foot brake operated from 
the cage is provided-to effectually control the longitudinal 
travel and to stop the crane without the necessity of reversing 
the motors. The brake is of the band type, the brake wheel 
being mounted directly onthe armature shaft of one of the 
motors. ‘The operator’s cage, made of structural steel with 
a plank floor, is of sufficient size to contain all controllers, 
the switchboard and resistance, and still leave ample room 
for the operator. When desired the cage can be omitted, 
rope-operated controllers provided and all operations can 
then be accomplished from the floor. With the floor-operated 
type the foot brake is omitted and a solenoid brake provided, 
the latter being attached directly to one of the driving 
motors. A bumper bar and rail checks are provided at the 
end of the boom. 

The hoisting mechanism consists of a one-piece cast frame 
on which is mounted the hoisting motor with its train of 
gears, the solenoid brake and hoisting drum. The gears are 
of cast steel. All pinions are of forged steel, machine cut 
and fully enclosed. The bearings are phosphor bronze, of 
the split shell type, the grey iron bearing caps being held in 
position with through bolts. The shafts are turned and 
ground to size from open hearth steel bars and shouldered 
to prevent excessive end play. Gears and pinions are keyed 
and pressed onto their shafts. The hoisting cable leads 
from the drum through one set of idler sheaves on the trolley, 
through the bottom block sheaves, then through the second 
set of sheaves on the trolley and is anchored at the end of the 
boom. ‘The solenoid brake performs two functions. It 
serves to stop the motor, thus providing for rapid reversal, 
and it also acts as a holding brake when the load is brought 
to rest through the dynamic braking control. The brake 
wheel is mounted directly on the extended armature shaft, 








Traveling Wall Type Crane In a Longitudinal Shop 


designed and built by the Toledo Bridge & Crane Company, 
Toledo, Ohio. The four-motor type drive is used and ar- 
rangements can be made fer either direct or alternating cur- 
rent motors. The crane is regularly furnished in capacities 
of three and five tons and for an effective reach up to 30 ft. 

The back framing and the boom consist of rolled steel 


and is accurately machined and balanced. ‘The brake is 
automatic in operation, and is so arranged and connected 
that should the supply of current fail or the controller be 
brought to the neutral or off position, the brake at once 
becomes operative, prevents the load from falling or slipping 
and is released only by the application of power or by spread- 
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ing the brake arms against the tension of the springs. When 
alternating current motors are used the hoist motor is pro- 
vided with a solenoid brake and the standard band type of 
mechanical brake is applied. ‘This brake is of the screw 
friction type, automatic in operation, and the load can be 
lowered only by operating with power in the lowering 
direction. 


THE ACME FLANGED LOCOMOTIVE 
TENDER TANK 


A locomotive tender tank formed of flanged steel plates is 
being placed in service on a number of large railroads by 
the Locomotive Tank Company, New York. 

The special feature of this tender tank, which is known 
as the Acme flanged tank, is the flanging of the edges of the 
plates inwardly and riveting them together inside of the 
water space instead of on the under side of the tank, where 
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center section or pan is directly under the water intake and 
tends to retain in it such pieces of coal, cinders and sediment 
as might pass through the screen and if carried on with the 
water would interfere with the operation of the injectors. 

It is stated that the tests to which this tender tank has 
been subjected and the record of costs for material and man- 
ufacture indicate that it will prove to be a very economical 
method of locomotive tender construction. 


PNEUMATIC MILLING MACHINE VISE 


A milling machine vise, so designed that it can be operated 
by air or used as an ordinary hand-operated vise, has been 
placed on the market recently by the American Pneumatic 
Chuck Company, Chicago. This vise is made so that it 
may be placed either crosswise or lengthwise on the table of 
the machine. No part extends above the jaws which hold 
the work, so the cutters can pass over the entire vise. The 

















Acme Flanged Locomotive Tender Tank Showing the Accessibility of the Riveted Joints 


the rivets are difficult of access in case of leakage requiring 
repairs. Repairs can be made to the bottom of this tank 
without raising it from the frame, as all of the riveting is 
done on the inside. This feature not only reduces the cost 





Seam in bottom of old type tank 
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Section of Acme-Flanged tank bottom, showing Acme-Flanged joint 


method of riveting sections together 


Comparison of Acme Flanged Joints with the Old Type Joints 


of repairs, but as the flanged portion of the plates provides 
a means of riveting them together, a great number of the 
‘angle irons and rivets required in the older types of tender 
tanks are eliminated. 

Other advantages of this type of construction are that no 
rivets or holes pass through the top or bottom of the plates 
and the bottom of the tank sets firmly and smoothly on the 
tender floor, thus evenly distributing the strains. The ab- 
sence of angle and T-irons and sharp corners in the inte- 

rior of the tank also prolongs the life of the bottom. The 


design follows the modern standard milling machine vise in 
the construction of jaws, screw slide and tongues and slots. 
The body is made of a steel casting and the entire construc- 
tion is substantial and rigid. The adjusting screw slide is 
built into the body of the vise, becoming practically a part 
of it. It is claimed that this vise is economical in the use 
of air due to the fact that after the piece of work has been 
gripped by the jaws, the air supply may be shut off entirely 
without the jaws loosening up. 

The power required to hold a piece of work in any vise is 
greater than usually realized, and this milling machine vise 
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Air or Hand Operated Milling Machine Vise 


is fitted with a 4-in. air cylinder, which with 80 lb. pressure 
on the piston gives a total pressure of about 1,000 lb. By 
means of a toggle joint arrangement on which patents are 
pending, this initial pressure is increased by more than 30 
to 1, which, making allowances for friction, etc., gives a final 
gripping power at the extreme point of movement of the 
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piston of about 25,000 lb. pressure on the work. While 
the vise is capable of exerting this heavy pressure, it is 
claimed that the jaws can be adjusted so that the most deli- 
cate work can be held without crushing it. The double 
acting air cylinder opens and closes the jaws practically in- 
stantaneously, but they can be so regulated as to travel 
slowly towards the work. The air valve is mounted directly 
on the cylinder and requires only one hose connection. 





HEAVY UPSETTING FORGING MACHINE 


The steady increase in the use of alloy and high carbon 
steels in forging has created a demand for heavy forging 
machines to stand up under the increased strain of working 
these materials. Accurate, economical, high production is 
also desirable and the upsetting forging machine illustrated 
has been designed by the Ajax Manufacturing Company, 
Cleveland, Ohio, to include all of the above qualities. The 
machine weighs 12,000 lb., which is about 40 per cent 
heavier than the old 4-in. model. The steel bed is reinforced 
with tie rods. ‘The crank shaft bearings in the continuous 
housing of the bed are of the sleeve type, phosphor bronze 
bushed, and the steel gears and pinions are especially treated 
with teeth cut from solid blanks. The positive die grip is 
protected by a breaker bolt in the safety knuckle, the latter 
being operated by a patented lock device which stops the 
dies in the wide open position and stops the header slide at 
the back of its stroke. 

The capacity of the new forging machine has been demon- 
strated in tests recently conducted at the Cleveland plant. 
It is stated that a 4-in. machine, in a single blow, forged a 
disk 9% in. in diameter and 1% in. thick on the end of a 
314-in. bar of steel of .60 carbon content at a cherry red heat. 
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grooves in the gripping dies. The die slide carries the 
moving die in a box shaped recess which gives substantial 
support against the backing plate during the heading opera- 
tion. Local wear in the backing plate and the resulting 
tendency of the die slide to rock is thus eliminated. In order 
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Rear View, Showing Twin Gear Drive 


to transmit the power necessary for the making of large 
forgings, a twin gear drive from the pinion shaft to the crank 
shaft is employed on all machines of the larger sizes. This 
gives equal torque to both ends of the crank pin, greatly 
decreasing the strain in this part. In addition, the crank- 
shafts have been nearly doubled in weight. 

The self-adjusting safety pitman, the construction of which 











New Model Forging Machine Designed for High Production 


In doing this eight inches of stock were gathered and flattened 
out without stalling the machine. 

he slides are considerably increased in length and operate 
on overhung bronze faced bearings, thus preventing undue 
wear by the accumulation of scale and dirt on the sliding 
Surfaces. Arrangement is made for ample lubrication. The 
header slide carries a triple-high tool holder, so constructed 
as to permit its adjustment to any desired location of the 


is shown in the photograph, is a new feature. The middle 
center is slightly raised above the line of the other two so 
that a pressure on the ends results in a buckling tendency. 
This buckling is resisted up to a predetermined pressure by 
the latch held in place by the heavy coil spring. When the 
limiting pressure is reached the latch jumps up, giving 
complete relief without the building up of additional pres- 
sure. On the return stroke the pitman straightens out, the 
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latch drops into place and the machine is ready to go on 
with its work with no delay. By tightening or loosening the 
spring a nicety of adjustment can be obtained which permits 


the working of the machine to its full capacity with assur-’ 


ance that the limit of its strength will not be exceeded. 
Machines equipped with this type of pitman have been in 
operation continuously for the past three years and have 
been giving a satisfactory performance under the most severe 
service tests. 

In order to increase the capacity of the machine to corre- 

















Safety Pitman in Operating Position and Sprung by Excessive 


Pressure 


spond to its increased power and strength, the stock gather, 
die opening and die height have been greatly increased. ‘The 
production of larger forgings in fewer operations is thus 
made possible and the additional space for the placing of 
more grooves in a single face of the die reduces the number 
of die changes necesssary. ‘The machine is made in 4-in. 
and 5-in. sizes. 


PARALLEL RULER ATTACHMENT 


Several advantages result from the use of a parallel ruler 
attachment with a drawing board, one of the most important 
being the saving in time previously spent by the draftsman 
in watching the head of his T-square. The attachment 
shown herewith is more accurate than the average T-square 
and in addition can be adjusted at any required angle across 
the drawing board by means of the thumb nuts on the bind- 
ing post. 

‘This parallel ruler has been placed on the market by the 
Economy Drawing Table Company, Adrian, Mich. It con- 
sists of a set of two double pulleys A attached to the back 
corners of the drawing board, and two single pulleys B, 
attached to the front corners. A steel piano wire C is placed 
around these pulleys, making a double lap along each end 
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and back of the board. By crossing the wire at the back the 
upper laps at both ends must move forward and back simul- 
taneously. The ends of the wire are joined together at the 


back by a steel spring D. Both ends of the straight edge 
are attached to the upper wire at the ends of the board by 
binding posts E, thus making it possible to move one end 
of the straight edge without moving the other a correspond- 
ing amount in the same direction. 


All pulleys, brackets and 





Economy Parallel Ruler Attachment Applied to Drawing Board 


binding posts are made of brass accurately machined, polished 
and lacquered. ‘The attachment is accurate, as both ends 
of the straight edge are attached to the same wire and can 
be moved back and forward only simultaneously. The 
straight edge can be lifted clear of the board for changing 
drawings without loosening any thumb nuts, and can be set 
at any angle across the board by thumb nuts on the binding 
posts. The entire arrangement is simple, durable and easily 
applied. 


BOYERGRIP FOR PNEUMATIC HAMMERS 


The Boyergrip is a device recently brought out by the 
Chicago Pneumatic Tool Company, Chicago, which 
combines a convenient hammer grip with an absolutely 
safe set retainer. As shown in the illustration, it fits over 
the end of the riveting hammer and enables the operator to 
secure a firm grip without grasping the heated cylinder. This 
arrangement makes the operation of the hammer more con- 
venient and allows the workman to drive hot rivets without 

















Combined Hammer Grip and Set Retainer 


danger of burning his hands. The device also provides an 
unobstructed view of the work from all angles. The Boyer- 
grip is made of steel and is practically indestructible. A 
modified form of this device, which is well adapted for 
use on chipping and calking tools has also been placed on 
the market. 
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In an effort to encourage more skilled workmanship the 
Canadian Pacific inaugurated a competition among appren- 
tices at the Angus shops, and the five winning pupils were 
recently presented with prizes of books by James D. Muir, 
assistant works manager, at a gathering presided over by C. 
Kyle, supervisor of apprentices. There were present about 
423 apprentices and Mr. Muir pointed out to them that it was 
only by diligent work that advancement to a marked degree 
was attained, and that full interest in their tasks was a ne- 
cessity. Others who spoke were J. R. Ayers, general master 
painter; E. T. Spidy, production engineer; John Kennedy, 
piece work supervisor; Charles Bulley, class instructor of the 
apprentices, and J. W. Wood, shop instructor. 


The rumor reported in the January issue that the Min- 
istry of China has engaged four foreign experts to assist In 
the standardization of rolling stock is now abundantly con- 
firmed by the arrival of these gentlemen in Peking. One is 
Frank H. Clark, formerly superintendent of motive power 
of the Baltimore & Ohio. The others are T. R. Johnson, 
formerly commissioner of railways, New South Wales, and 
latterly engaged in consulting work in London; M. Taton, 
personal representative of M. Painlevé, formerly Minister of 
War, France, who was engaged by the Ministry, but is un- 
able to come at present, due to political conditions in France, 
and Dr. Hirai, the present Japanese Adviser to the Ministry. 
In addition to the standardization of rolling stock, this group 
will attempt to standardize signal practice, bridge dimen- 
sions and other maintenance practice. 


In an article on the transport and coal question in the 
Borsen Courier, quoted in the Railway Gazette (London) a 
leading German manufacturer of locomotives says: It 
might appear that the German locomotive industry is specially 
interested in receiving orders from the State Administration. 
The opposite is really the case. In the large locomotive 
works in Germany new locomotives are being built, mainly 
out of pre-war material, and production in the workshops 
has increased that it may be said to have reached the peace- 
time standard. ‘The Hanoverian Maschinfabrik, for in- 
stance, is at the present time building some 32 new locomo- 
tives monthly, with the employment of 5,000 permanent 
workers. Having regard to the ‘present economic situation 
in Germany, the only strange fact about this is that these lo- 
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comotives are all sold to foreign countries. The prices which 
foreign countries are offering for German locomotives are 
such as to enable the manufacturers to provide themselves 
with all kinds of material, not only machinery, oil, etc., but 
also coal either from Germany or abroad.” 


The Brotherhood of Maintenance of Way Employees and 
Railway Shop Laborers has bought four clothing factories, 
and promises to reduce prices from 25 to 60 per cent. The 
factories include knitting and underwear companies at Yp- 
silanti, Mich., a glove factory at Williamston, Mich., and a 
tubing factory, making tubes used in gloves, in Watertown, 
N. Y. Unverified reports of such action have been in 
circulation since the authorization of such a campaign at the 
national convention of the brotherhood in Detroit, Mich., in 
September, 1919. The present report has been confirmed by 
officers of the brotherhood, who announce that the purchases 
thus far consummated represent an initial investment of 
approximately $1,000,000 and are “but the first steps” in a 
campaign to reduce the cost of living for members of the 
bretherhood. It is proposed to sell to the members of all 
railway brotherhoods. 


North British Railway Changes 


W. P. Reid, locomotive superintendent of the North Brit- 
ish Railway, retired from active service at the end of De- 
cember. Mr. Reid started his railway career in 1876 under 
the direction of Dugald Drummond, then locomotive su- 
perintendent of the North British railway, at the Cowlairs 
works. In 1883 he was placed in charge of the locomotive 
depot at Balloch, in 1889 he was removed to Dumfermline, 
in 1891 to Dundee, and in 1900 to St. Margaret’s depot, 
Edinburgh, which is the second largest locomotive depot on 
the North British railway system. It was in 1904 that he 
was made locomotive superintendent of the North British 
railway. 

Owing to the retirement of W. P. Reid, the position of lo- 
comotive superintendent will be divided, and Walter Chal- 
mers, the present chief draftsman at the Cowlairs works, 
Glasgow, will become chief mechanical engineer with charge 
of all workshops and dock machinery, while the position -of 
locomotive running superintendent will be taken by John P. 
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Grassick, at present district locomotive superintendent at 
the Eastfield depot. The headquarters will be at Cowlairs, 
Glasgow. 


Mexico to Spend $2,000,000 for Equipment 


An appropriation of 4,000,000 pesos, equivalent to $2,000,- 
000, has just been authorized by the Mexican government 
for the purchase of rolling stock for the National Railways 
of Mexico. Most of the new equipment will be second-hand 
and will be purchased in the United States. There is at 
present such a shortage of cars and engines upon the differ- 
ent divisions of the National Railways that it is impossible 
to move but a small percentage of the traffic that is offered. 
Thousands of box cars have been wrecked. by bandits and 
revolutionists during the last several years. The shops of the 
railroad at Saltillo, Aguas Calientes and other points are 
doing considerable work in the matter of reconstructing dam- 
aged cars and engines, but the number which is being turned 
out is far from sufficient to meet the demands of traffic. 
Thousands of new railroad crossties are needed to repair 
the rundown condition of the system. Large orders for ma- 
terials have been placed in the United States and some ship- 
ments of crossties have been received. In the more isolated 
parts of the country where timber is scarce the sidetracks 
have been torn up by poverty-stricken natives and the cross- 
ties used for fuel. 


‘ Standard Cars and Locomotives 


Up to January 20, 92,412 of the 100,000 standard freight 
cars ordered by the Railroad Administration in 1918 had 
been delivered, leaving 7,588 to be completed. Of the total, 
12,680 were built in 1918 and 77,423 in 1919. All of the 
standard locomotives will have been delivered by the end of 
January, but 11 Mikados of a special order placed for the 
Central Railroad of New Jersey are scheduled to be delivered 
in March. 

Most of the locomotives which the Railroad Administration 
has been using during the period of federal control on roads 
other than those of their owners have now been “un- 
scrambled” by being returned to their owners. According 
to a recent report there were still 515 locomotives off their 
own lines, of which 95 were in the Allegheny region, 66 in 
the Central Western region, 135 in the Eastern region, 49 in 
the North Western region, 15 in the Pocahontas region, 104 
in the Southern region and 51 in the Southwestern region, but 
236 included those whose location off line is a system affair 
over which the Railroad Administration need not concern 
itself. The location of 155 was required by public necessity 
and apparently they will still be so required to be off line 
on March 1. The location of 95 off line was at that time 
required by public necessity but there was some prospect 
of relocating it before March 1 either through termination 
of the necessity, by a rearrangement of equipment, or by re- 
pair of unserviceable equipment in shop. Only 29 locomo- 
tives were classified as being off the line for reasons not re- 
quired by public necessity. 





MEETINGS AND CONVENTICNS 


Air Brake Association—The twenty-seventh annual con- 
vention of the Air Brake Association will be held at the Ho- 
tel Sherman, Chicago, from May 4 to 7, inclusive. The Air 
Brake Appliance Association will have charge of the exhibits. 


Material Handling Machinery Manufacturers’ Associa- 
tion.—The convention of this association which was to be 
held at the Waldorf-Astoria Hotel, New York, on January 
29 and 30, has been postponed, and will be held on February 
26 and 27. Manufacturers from any part of the United 
States will be welcome, and especially makers of overhead 
cranes, hoists, conveyors, trucks, tractors and trailers. Res- 
ervations for the luncheon may be procured from Z. W. Car- 
ter, secretary, 35 West 39th street, New York. 


American Foundrymen’s Association—The board of di- 
rectors of the American Foundrymen’s Association, at its an- 
nual meeting held in Cleveland on January 13, voted unani- 
mously in favor of holding the 1920 convention and exhibit 
of the association in Columbus, Ohio, during the week of 
October 4. The exhibition buildings on the Ohio State Ex- 
position Grounds will be used for the exhibits. In addition, 
adjoining buildings provide lecture halls and meeting rooms, 
making it possible to hold all the activities of the associa- 
tion in one place. 


The following list gives names of secretaries, dates of next or regular 
mectings and places of meeting of mechanical associations: 


Air-BrakE AssoctaTion.—F. M. Nellis, Room 3014, 163 Broadway, New 
York City. Convention May 4-7, Hotel Sherman, Chicago. 

AMERICAN RartLroap Assoctation, Section III.—MecnanicaL.—V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. 

AMERICAN RaiLroaD MastErR_ TINNERS’, CoPPERSMITHS’ AND PIPEFITTERS’ 
Assocration.—O. E. Schlink, 485 W. Fifth St., Peru, Ind. 


AMERICAN RarL~way Toot ForEMEN’s AssociaTion.—R. D. Fletcher, Belt 
Railway, Chicago. 

AMERICAN_ SociETY For _Testinc Martertats.—C. L. Warwick, University 
of Pennsylvania, Philadelphia, Pa. Annual meeting, June 21, 1920, 
New Monterey Hotel, Asbury Park, N. J. 

AMERICAN SociEty OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. 

AMERICAN STEEL THEATERS’ Society.—Arthur G. Henry, Illinois Tool 
Works, Chicago. 

ASSOCIATION OF Rattway ELectricaL ENGINEERS.—Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago. 


Car Foremen’s AssociaTIon oF Cuicaco.—Aaron Kline, 841 Laylor Ave., 
Chicago. Meetings second Monday in month, except June, July and 
August, Hotel Morrison, Chicago. 

Car ForeMeEn’s Association oF St. Louis.—Tiomas B. Koeneke, secretary, 
Federal Reserve Bank Building, St. Louis, Mo. Meetings first 
Tuesday in month at the American Hotel Annex, St. Louis. 

CHIEF INTERCHANGE Car INSPECTORS’ AND CAR FoREMEN’sS AsSOCIATION.— 
H. J. Smith, D. L. & W., Scranton, Pa. 


INTERNATIONAL Rattroap Master Briacxsmitus’ Assocration.—A. L. Wood- 
worth, C. H. & D., Lima, Ohio. 


INTERNATIONAL Railway Fuet Association.—J. G. Crawford, 542 W. Jack- 
son Blvd., Chicago. 

INTERNATIONAL RaiLWwAy GENERAL FoREMEN’s AssociIATION.—William Hall, 
1061 W. Wabasha Ave., Winona, Minn. 


MASTER BOILERMAKERS’ AssocraTion.—Harry D. Vought, 95 Liberty St., 
New York. Convention May 25-28, Curtis Hotel, Minneapolis, Minn. 

Master Car AND Locomotive Painters’ AssociaTIon OF U. S. anp Canapa. 
—A. P. Dane, B. & M., Reading, Mass. 

NraGarRA Frontier Car Men’s AssocraTion.—George A. J. Hochgrebe, 623 
Brisbane Bldg., Buffalo, N. Y. Meetings, third Wednesday in month, 
Statler Hotel, Buffalo, N. Y. 

Se AssociaTion.—J. P. Murphy, Box C, Collinwood, 

io. 

TRAVELING ENGINEERS’ AssccraTiIon.—W. O. Thompson, N. Y. C. R. R,, 
Cleveland, Oaio. 
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WHE «“MOWUNE «SRCEHIORS 6 oo occ ccsecaese 
Pe a A eid au eenes Pe rARE es ON Ter alete ial ans bra Merdiaied awk SEE EARLS 
OE PS Ferree re Te TOI Ar Ce Re ee ee ee ee ee 
Sas teateod.. Feb. 10, 1920/Handling of Purchases and Supplies...... E 


New York.....|Feb. 20, 1920/What the Railroads Must Do to MakelJ. 


ee eS Oe ree 


| 


F. B. Lounsberry....|/W. A. Booth....|131 Charron St., Montreal, Que. 


Pp ccratouae cea acee H. D. Vought...|95 Liberty St., New York. 


EEE TEER H. Boutet ....../101 Carew Building, Cincinnati, O. 

2 ee W. E. Cade, Jr..|683 Atlantic Ave., Boston, Mass. 
H. Hustis and L. F. 

MONI. c.cd.steeclccn -|H. D. Vought....|/95 Liberty St.. New York. 

Pictstea lets: Gun oiweden J. D. Conway....|515 Grandview Ave., Pittsburgh, Pa. 


ie°] 


. W. Frauenthal.| Union Station, St. Louis, Mo. 


i 20 
Western ...... Feb. 16, 1920|National Agreement ........cccceccccece Frank McManamy...|J. M. Byrne..... 916 West 78th St., Chicago. 
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SUPPLY TRADE NOTES 
































GENERAL 


B. C. Kinc has been appointed assistant general boiler 


inspector on the Northern Pacific, with headquarters at St. 
Paul, Minn. 


B. C. NicHOLson, general foreman of the Denison loco- 
motive shops of the Missouri, Kansas & Texas, has been ap- 


pointed mechanical efficiency inspector, with headquarters 
at Parsons, Kansas. 


F. K. Turt, acting general master mechanic of the Mis- 
souri Pacific with headquarters at St. Louis, Mo., has been 


appointed mechanical superintendent of the Missouri, Kan- 
sas & Texas. 


MASTER MECHANICS AND ROAD FOREMEN OF ENGINES 


F. A. Bisset, general foreman of shops of the Atlantic 
Coast Line at Sanford, Fla., has been appointed master me- 
chanic at Waycross, Ga., succeeding J. E. Brogden. 


C. A. ConNER has been appointed traveling engineer and 
trainmaster of the Green River division of the Denver & Rio 
Grande, with office at Helper, Utah, succeeding C. H. Wilc- 
ken, who has resigned. 


F. A. O’NetLu has been appointed road foreman of en- 
gines of the Erie, with headquarters at Cleveland, Ohio, suc- 
ceeding J. E. Bleutge, resigned to accept a position as travel- 
ing engineer with the American Expeditionary Forces. 


A. B. SHANKS, general foreman of the Missouri, Kansas 
& Texas of Texas at Smithville, Texas, has been appointed 
master mechanic with the same headquarters, with jurisdic- 
tion over the points south of Waco, Texas. 


SHOP AN ENGINEHOUSE 


J. E. BrocpEN, master mechanic of the Atlantic Coast 
Line at Waycross, Ga., has been appointed superintendent 
of shops at Waycross, succeeding D. M. Pearsall, whose ap- 
pointment as superintendent of motive power has already 
been noted in these columns. 


J. E. Burxe has been appointed roundhouse foreman of 
the Kansas City Southern at Pittsburg, Kans. He was 
formerly roundhouse foreman of the Chicago & Alton at 
Bloomington, Ill., resigning from that position in March, 
1919. 

W. J. SKELTON, roundhouse foreman of the Missouri, 
Kansas & Texas at Denison, Texas, has been appointed gen- 
eral foreman there, succeeding B. C. Nicholson. 





OBITUARY 


WitL1AM T. GorRELL, formerly master car builder of the 
Philadelphia & Reading at Reading, Pa., died December 13, 
1919, at his home in Reading. Mr. Gorrell was born near 
Aberdeen, Md., on January 23, 1844. He was taught cabinet 
making by his father and then entered railroad work as a 
‘ar builder in 1869 on the Central Ohio at Bellair, Ohio, 
later working at his trade on the Cleveland & Pittsburgh at 
Vellsville, Ohio, and the Pittsburgh, Cincinnati, Chicago 
St. Louis at Dennison, Ohio. On April 15, 1873, he be- 
ran work with the Philadelphia & Reading at the Reading 
ar shop and was successively foreman of the passenger car 
lepartment, general foreman and assistant master car builder, 
and on March 1, 1897, was appointed master car builder, 
which position he held until he was retired and pensioned 
when he reached the age of 70, on February 1, 1914. 





The Streator Car Company, Streator, Ill., is building a 
new plant at Kankakee, IIl., which will be devoted to the 
building of steel cars. 


The Railway Motor Car Company, Hammond, Ind., con- 
templates the erection of a power plant and machine shop at 
its plant to cost approximately $200,000. 


Arthur Haller, of the New York office of the American 
Locomotive Company, has been promoted into the company’s 
sales department, with headquarters at Chicago. 


The Union Tank Car Company announces that it has 
acquired 120 acres of land in Lima, Ohio, with the inten- 
tion of erecting car shops in the future on the site. 


Willis E. Martin, treasurer of the H. K. Porter Company, 
Pittsburgh, Pa., died on January 12, after a prolonged ill- 
ness. Mr. Martin had been connected with this compan) 
for 44 years. 


H. P. Wingert has resigned his position as general pur- 
chasing agent of the American Brake Shoe & Foundry Com- 
pany to become the president of the American Commodities 
Company with offices at 
30 Church street, New 
York. This company 
is engaged in the han- 
dling of fuel and foun- 
dry supplies and rail- 
way materials. Mr. 
Wingert is well known 
in railway circles. Be- 
ginning his business 
life as a messenger boy, 
he became a telegraph 
operator and later held 
positions of responsi- 
bility with the Penn- 
sylvania Railroad, the 
New York Central and 
the Central Railroad of 
New Jersey. He re- 
signed as assistant to 
the purchasing agent of 
the Central Railroad of New Jersey to become purchasing 
agent of the American Brake Shoe & Foundry Company at 
the time of its organization. 





H. P. Wingert 


The Air Brake Safety Appliance Company has been in- 
corporated at Indianapolis, Ind., with a capital of $10,000 
for the manufacture of a safety device to be used in connec- 
tion with air brakes. 


A. H. Hawkinson, assistant manager of the Garratt-Cal- 
lahan Company, has been appointed sales manager with 


jurisdiction over the railroad and industrial departments, 
succeeding E. V. Sackett. 


C. M. Rogers has resigned as supervisor of stationary 
plants on the Chicago, Rock Island & Pacific, with office at 
Chicago, to become manager of service of the Locomotive 


Fire Box Company, Chicago, with headquarters at 630 Mar- 
quette building. 


C. C. Humberstone has been appointed Chicago sales man- 
ager of the Anchor Packing Company, Philadelphia, Pa., 
under the jurisdiction of J. T. Landreth, western sales man- 
ager, with headquarters at Chicago. Mr. Humberstone was 
formerly with the engineering department of the Pennsylvania. 
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The Duff Jack Sales Company, Ltd., located at 245 Ox- 
ford street, London, England, has been formed to represent 
the Duff Manufacturing Company of Pittsburgh in the Brit- 
ish Isles, and has been given the exclusive agency in this 
territory for Duff and Barrett jacks. 


The Chicago Flexible Shaft Company, Chicago, has 
opened a New York office at 350 Broadway, for the distribu- 
tion and sale of furnaces, forges and heat treating equipment. 
The office will be in charge of J. W. Lazear, formerly with 
the Brown Instrument Company, Chicago. 


I. F. Baker, of the Westinghouse Electric International 
Company, who has been located in the New York office of 
that company for the past two years, is now on his way to 
Tokio, Japan, where he will act as a special representative 
of the Westinghouse International Company. 


A. S. Winter has resigned as advertising manager of the 
William Powell Company, Cincinnati, Ohio, to become con- 
nected with the sales force of the Fairbanks Company, New 
York, and will represent this company in Southern Ohio 
territory. Mr. Winter will have his headquarters at the 
Pittsburgh office of the company. 


A. R. Horn, who served for over ten years as inspector of 
devices of the Q & C Company, New York, in connection 
with its Chicago office, died at Minneapolis, Minn., on De- 
cember 28, 1919, at the age of 70. Before his connection 
with the Q & C Company Mr. Horn was division superin- 
tendent of the Wisconsin Central Railroad. 


Evarts S. Barnum of the G. M. Basford Company, New 
York, died at his home in Ridgewood, N. J., on February 
3, of pneumonia, after an illness of eight days. Mr. Barnum 
was born in Louisville, 
Ky., in 1883 and re- 
ceived his education at 
Purdue University, 
from which he gradu- 
ated in 1906. His en- 
tire business life was 
connected with railroad 
work. Immediately 
upon his graduation 
from the University, he 
entered the service of 
the Pennsylvania Lines 
West as apprentice and 
worked successively as 
apprentice, machinist, 
foreman, general fore- 
man, roundhouse fore- 
man and motive power 
inspector. Leaving the 
railroad in 1917 he 
joined the editorial staff of the Simmons-Boardman Publish- 
ing Company as an associate editor of the Railway Age and 
the Railway Mechanical Engineer and later became asso- 
ciated with the G. M. Basford Company and was in charge 
of the copy department of that company. 


The Wm. Graver Tank Works, Chicago, announces that 
it has changed its name to the Graver Corporation. There 
is no change in the management, ownership or directorate. 





E. S. Barnum 


C. H. Beck, special representative of the Safety Car De- 
vices Company at Pittsburgh, Pa., succeeds C. R. Ellicott 
as assistant eastern manager at New York. 


Errett V. Sackett, who has been manager of the railroad 
department of the Garratt-Callahan Company for the past 
five "years, has resigned to accept a position as assistant to 
the president of the Seller Distributing Company, Detroit, 


Mich., taking charge of sales. This company is the foreign 
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distributer for a large number of American companies. Mr. 
Sackett left for Europe early in January to study conditions 
in England and the Continent, to return about May 1. 


C. P. Patrick, vice-president of the Master Boiler Makers’ 
Association, and general boiler inspector on the Erie, has 
been appointed general manager of the Chicago Wilson 
Welding & Repair Company, with headquarters at Chicago, 
succeeding E. S. Fitzsimmons, who has resigned to become 
assistant sales manager of the Flannery Bolt Company, Pitts- 
burgh, Pa. 


Arthur A. Frank, in charge of the western territory of the 
Standard Railway Equipment Company, New Kensington, 
Pa., with office at Chicago, has been elected president of the 
company. Mr. Frank 
was born at St. Louis. 
Mo. For a number of 
years he was connected 
with the transportation 
and mechanical de- 
partments of the Mis- 
souri Pacific. In 1911 
he entered the supply 
trade field as secretary 
to the president of the 
T. H. Murphy Com- 
pany, New Kensing- 
ton, Pa., and later was 
promoted to the posi- 
tion of factory man- 
ager. In 1914 he was 
appointed sales agent 
of the Standard Rail- 
way Equipment Com- 
pany in charge of the 
southwestern territory, with office in St. Louis, Mo. In July, 
1918, he was transferred to Chicago, in charge of the entire 
western territory, which position he retained until his recent 
election as president. In addition io the presidency of the 
Standard Railway Equipment Company he will retain his 
office as vice-president of the Pressed Steel Manufacturing 
Company, the Imperial Appliance Company and the Union 
Metal Products Company. 





A. A. Frank 


The Cleveland office of B. M. Jones & Co., Inc., New 
York, selling agents for Mushet steels and Taylor iron, has 
been moved from 824 Engineers building to 115 St. Clair 
avenue, N.W., where the office and warehouse have been 
combined. Walter E. Sargent, formerly of Detroit, Mich., 
is now connected with the New York sales office of the com- 
pany at 192 Chambers street. 


The Locomotive Export Association of New York City 
has filed papers with the Federal Trade Commission in ac- 
cordance with the provisions of the Webb-Pomerene Act 
setting forth the details regarding its organization to export 
locomotives and parts thereof. The stockholders include the 
Baldwin Locomotive Works, the American Locomotive Com- 
pany and the Montreal Locomotive Works. 


The Vanadium Corporation of America, 120 Broadway, 
New York, has bought all of the properties, excepting cash, 
receivables and securities, of the Primos Chemical Company, 
the Primos Exploration Company, and the Primos Mining 
& Milling Company, producers of vanadium, molybdenum, 
tungsten and other steel alloys, and having valuable deposits 
of these elements in Colorado, and a large refining plant at 
Primos, near Philadelphia, Pa. 


The Norton Company, Worcester, Mass., has under con- 
struction a new plant at Hamilton, Ont., for the complete 
manufacture of Norton wheels. The manager of the new 
plant is R. C. Douglas, formerly a representative of the com- 
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pany in upper New York state and Ontario. Mr. Douglas 
will be assisted in his work of organization by several fore- 
men from the Worcester plant. It is expected that the Ham- 
ilton plant will be completed, ready for operation, by April 
or May. 


Arthur E. Blackwood, manager of the New York office 
of the Sullivan Machinery Company, Chicago, has been pro- 
moted to vice-president in charge of finance and accounting, 
with headquarters at Chicago. Louis R. Chadwick, manager 
of the company’s office at Spokane, Wash., has been trans- 
ferred to the New York office, succeeding Mr. Blackwood. 
Robert T. Banks, sales engineer, with office at El Paso, Tex., 
has been promoted to manager of the Spokane office, suc- 
ceeding Mr. Chadwick. 


Joseph Robinson, the inventor of the Robinson connector 
and formerly president of the Robinson Connector Company, 
has again become associated with the company. This follows 
an absence from the 
company of two years 
during which time Mr. 
Robinson has had no 
managerial or mechani- 
cal association with it. 
In his new association 
he will act in an advis- 
ory capacity, working 
in co-operation with A. 
R. Whaley, vice-presi- 
dent of the company 
and formerly  vice- 
president of the New 
York, New Haven & 
Hartford Railroad. 
Mr. Robinson was born 
in Dayton, Wash., on 
July 21, 1889. His 
family later went east 
to Illinois where, after 
leaving school at the age of 12, he worked on a farm until 
he was 14. He then went west again and worked in a black- 
smith shop until the age of 18 when he opened an office at 
Salem, Ore., as a designer of special machinery. While do- 
ing this work his attention was drawn to the need of a bet- 
ter means of coupling hose on railway trains. He worked 
out the design of the Robinson connector for this purpose 
and after a study of the problem he came east with the de- 
vice in 1909 and in 1910 organized the Robinson Connector 
Company of which he became president. For the next eight 
years he devoted his efforts to the development of the busi- 
ness represented by the company, until 1918, when he turned 
his interest over to other hands who, since that time, have 
been developing the device, Mr. Robinson retaining only the 
ownership of the patents, but no other connection than lessor 
with the company, until his return to it as noted above. 

The Conradson Machine Tool Company, Green Bay, Wis., 
has been incorporated recently with C. M. Conradson, at one 
time associated with the Gisholt Machine Company and later 
engaged in general consulting work in tool design, as presi- 
dent. The products of the new concern, consisting of milling 
machines, lathes, planers and radial drills will be marketed 
by Joseph T. Ryerson & Son. Work was begun on the Con- 
radson plant in the spring of 1918 and was completed re- 


cently. Equipment is installed and production now under 
way. 





Jos. 


Robinson 


The Kearney & Trecker Company, Milwaukee, Wis., an- 
nounces that since February 1, 1920, the Cleveland, Ohio, 
office and warehouse of the company has been located at 
738 Superior avenue, N. W., where larger quarters are oc- 
cupied and where a line of Milwaukee milling machines, 
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attachments and accessories will be carried. C. J. Sturgeon, 
formerly with the W. M. Pattison Supply Company, Cleve- 
land, will be in charge of sales in the Ohio territory, suc- 
ceeding C. C. Bauschke, who has resigned to engage in busi- 
ness on his own account. 


The Westinghouse Air Brake Company, Pittsburgh, Pa., 
has created an export department to provide facilities ade- 
quate to handle the increasing export business and to develop 
its foreign trade to a greater extent than has been heretofore 
possible, with headquarters in the Westinghouse building, 
Pittsburgh, Pa. E. A. Craig, who has been appointed man- 
ager of the export department, has been associated with the 
Westinghouse Air Brake Company for 32 years. The new 
department will be represented in the New York office by 
W. G. Kaylor, and in South America by R. M. Oates. 


Lester W. Collins has been appointed chief engineer of 
the Refrigerator Heater & Ventilator Car Company, with 
offices in the Merchants National Bank building, St. Paul, 
Minn. During the war emergency, Mr. Collins was con- 
nected with the United States Department of Agriculture as 
refrigeration technologist in charge of the development of a 
standard heater car for the protection of perishable lading 
in transit, for the refrigerator car committee appointed by 
the United States Railroad Administration. For seven years 
previous to his government service, he was an assistant to 
H. B. MacFarland, engineer of tests of the Santa Fe, and 
he was in charge of the special transcontinental tests made 
for the Santa Fe Refrigerator Despatch Company, on Cali- 
fornia fruits and vegetables handled in this company’s equip- 
ment. 


Kingman Brewster, until recently associated with the 
Greenfield Tap & Die Corporation, has been appointed presi- 
dent of the Millers Falls Company, Millers Falls, Mass. 
Born in Worthington, 
Mass., in 1882, Mr. 
Brewster was educated 
in the public schools of 
that town, Williston 
Seminary, Amherst Col- 
lege and Harvard Law 
School. He graduated 
from the latter in 1911 
and in the same year 
was admitted to the bar 
in Oregon, practicing 
law there until 1914. 
He returned east to 
practice law in Massa- 
chusetts and in 1917 
served as registrar and 
counsel of the Federal 
Land Bank of the First 
District; also counsel 
for the Besse System 
stores and other corporations. In 1918 Mr. Brewster became 
vice-president and general sales manager of the Greenfield 
Tap & Die Corporation. Mr. Brewster has recently been 


appointed to his new position as president of the Millers 
Falls Company. 


The Falls Hollow Staybolt Company, Cuyahoga Falls 
Ohio, announces the appointment of the following sales rep- 
resentatives: Charles Hubbard & Co., 81 Fulton street, New 
York; Warren Corning & Co., Transportation building, Chi- 
cago; Certes Supply Company, Frisco building, St. Louis, 
Mo.; Spalding & Small, 1010 Hurt building, Atlanta, Ga.; 
Read-Rittenhouse Company, 1234 Commercial Trust build- 
ing, Philadelphia, Pa.; Berger-Carter Company, Tenth and 
Mississippi streets, San Francisco, Cal.; A. M. Castle & 
Co. of Washington, Seattle, Wash.; and Austin & Doten, 
102 North street, Boston, Mass. 





Kingman Brewster 
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The Westinghouse Electric & Manufacturing Company, 
Pittsburgh, Pa., has announced the following promotions 
among its officers at East Pittsburgh: Alexander Taylor, for 
many years manager of works, has been made assistant to 
vice-president in general charge in all plants of production, 
stocks and stores. R. L. Wilson, general superintendent, has 
been promoted to works manager of the East Pittsburgh 
works. E. R. Norris has been appointed director of works 
equipment in charge of machinery, tools and methods in the 
various plants. Other appointments include: G. M. Eaton, 
chief mechanical engineer of the company; C. W. Johnson 
and H. W. Cope, assistant directors of engineering; C.. H. 
Champlain and E. S. McClelland, assistant works managers; 
F. E. Wynne, manager of the railway equipment engineering 
department; and G. H. Garcelon, manager of the small motor 
engineering department. 


A. N. Lucas, superintendent of the locomotive shop of the 
Chicago, Milwaukee & St. Paul, at Milwaukee, Wis., left 
the service of the railroad February 1 to become district 
manager of the Oxweld 
Railroad Service Com- 
pany, with headquar- 
ters at Chicago. Mr. 
Lucas was educated in 
the public schools of 
Green Bay, Wis., and 
entered railway serv- 
ice at that point as a 
boilermaker apprentice. 
Late in 1881 he went 
to the Chicago & North 
Western shops at Esca- 
naba, Mich. He re- 
mained there until Jan- 
uary, 1883, and then 
returned to Green Bay, 
Wis., to enter the serv- 
ice of the Milwaukee 
Northern, now part of 
the Chicago, Milwau- 
kee & St. Paul System. Here he was subsequently appointed 
boilermaker foreman. In January, 1901, he was transferred 
to Dubuque, Iowa, in charge of the boiler shop, remaining 
there until April, 1904, when he was transferred to the Mil- 
waukee shops. Soon after this he was advanced to the posi- 
tion of general foreman of boiler work for the entire system. 
In May, 1917, he was promoted to the position of assistant 
superintendent motive power and a year later was placed in 
charge of the locomotive department of the Milwaukee shops 
as shop superintendent. Mr. Lucas is a past president of 
the Master Boilermakers’ Association and is at the present 
time a member of the executive board of that organization. 





A. N. Lucas 


The Barco Manufacturing Company, Chicago, has in- 
creased its capital stock to $500,000 and contemplates build- 
ing a new factory to accommodate the manufacture of several 
new devices which it expects to put on the market in the 
near future. 


The Pollak Steel Company, Cincinnati, Ohio, manufac- 
turers of railroad car axles, locomotive forgings and heavy 
forgings for marine and machine builders, with plants at 
Cincinnati and South Chicago, Ill., announces that it has 
recently added to its South Chicago plant a large extension 
for the manufacture of drop forgings for the automobile, 
tractor and agricultural implement trade and has added to 
its Cincinnati plant a large extension for the manufacture 
of automobile parts. The Pollak Steel Company has also 
just closed negotiations with the Interstate Iron & Steel 
Company, Chicago, for the purchase of its rolling mill prop- 
erty at Marion, Ohio. In addition to its manufacture of 
specialties, such as automobile paris and drop forgings, which 
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cannot be measured on a tonnage basis, this now gives the 
Pollak company a capacity of both forged and rolled prod- 
ucts of approximately 300,000 tons a year. 


S. F. Bowser & Company, Inc., have extensive plans under 
consideration for expansion during the present year. The 
company plans the erection of a warehouse and office build- 
ing at Dallas, Tex., and the organization of a subsidiary 
corporation to be known as S. F. Bowser & Company of 
Texas, for the sale of the Bowser products throughout that 
state and adjacent territory. E. P. Murray, formerly assist- 
ant general sales manager, with headquarters at Chicago, will 
assume the management of the new company at Dallas. Dur- 
ing the war the company closed its branch offices at Denver, 
Colo., Memphis, Tenn., and St. Louis, Mo. These offices 
will be re-established, A. S. Bowser, assistant to the treas- 
urer, with headquarters at Fort Wayne, Ind., having been 
appointed manager of the Denver office; B. L. Prince, who 
has been district manager of the Dallas office, has been trans- 
ferred to the Memphis office, and Willard D. Smith, con- 
nected with the sales department, has been appointed man- 
ager of the St. Louis office. A new district office will be 
established at Detroit, Mich., and L. E. Porter, assistant dis- 
trict manager at Fort Wayne, Ind., has been appointed dis- 
trict manager of the new Detroit office. 





National Steel Car Company Changes Hands 


Robert J. Magor and associates have bought the plant and 
property, and taken over the assets and liabilities of the 
National Steel Car Company, of Hamilton, Canada, and will 
continue the business 
under the name of the 
National Steel Car 
Corporation. The plans 
of the new corporation 
are to substantially in- 
crease its freight car 
manufacturing facili- 
ties and also develop 
on a large scale the 
motor truck business, 
which in the old com- 
pany was only carried 
on in a very small way. 

Mr. Magor, who is 
president of the Magor 
Car Corporation, New 
York, engaged in the 
car building business, 
has been elected presi- 
dent also of the new 
corporation. He was born on July 6, 1882, at Montreal, 
Canada, was educated in high schools and also received pri- 
vate tuition. In November, 1905, he entered the car build- 
ing business with the Canadian Car & Foundry Company- 
and in June, 1910, left the service of that company to take 
over the management of the re-organized Magor Car Com- 
pany plant at Passaic, N. J. Since Mr. Magor took over: 
the management of this plant the production has been in- 
creased ten times, and extensions are now being made, to be 
completed in the early spring, that will double the present 
capacity of the plant. In 1912 Mr. Magor assisted in design- 
ing the plant of the National Steel Car Company, Hamilton, 
Canada, and two years later was elected to the board. In 
the early part of 1919 he was made consulting vice-president, 
and as the company sustained large losses on a French war- 
contract it was necessary to reorganize it, additional capital 
being put in. This was done by submitting to the company 
a proposition of purchase, which was accepted, and on De- 
cember 18, 1919, the purchase was completed and Mr. Magor- 
elected president of the National Steel Car Corporation, Ltd.. 





R. J. Magor 








